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t f tg f i «f ti lt mi^i^liiqp ttttlii p t t i i t l m 
pal^i^illt £t i t m t t f f i i l i i t l w^^ t f IGpi 
St i t Slil»wnfti Hittii mi& i t t o l t i ^ i t I t t 
ti(lHtdttiiKi f t t t i l t «rtfA t f l^t i t g r t t t f 
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iMiSTM 
I K f a O B C O f l O H 
of im %f KHXtr In c^ i^gr Mi>i»«t«^ in th^ f t i t 
df 9mmmX tistlietia liMto l^idMiM of«i«i » nm tx* 
of iatoot o<mt»oX hf o t^stiieftlt* '^t livota-ifeotfiai 
ftotiTltf of tlii»t oO!B^ oiaiA« foi^ qpitft wlt^ th^f h$^ 
potiatiof I oliMiatst aaa emmmimGi^ In «l^UQ«tloa 
^•iiiltoa in ^ ^ imif«ri«l, ^fitlafily taft tdi^icm 
«lild)i jpfffolutieaiisift tlio ooa^^ of Inotot ind Bdt« 
pt«to* on* Of ^« piflnoipa eonttiMlato of tlioso 
olftOtioftX iiie«0tidLd«f io tli^y laole of ipooifioity 
liootttiso t>i»tfloi«3. iftstots m$ m%M9 IdlJiod along -• 
wi%% %h9 t9seg9i% poito foUowl^ tliidijr appii^tlOB* 
eftttslsf ••rio«» tooloiioaX iii^ ftalaiitiO* fojrthoxnojro, 
tlio ftootiisttl«ti<38i of iagootioido ifoiMmo oirttttto on 
latoMjr tf^tuation* fiiio faot iritf ^Uli^K^tti lijr Rtolii^ 
a«fo^ la 1962 tlir^ii^ tioff fiiio«s tioole **silfiit Spring" • 
Anotlicr is^oiptant Iwnaieap i t tint inoooto Itito liioini 
« r^ KUflQibXt ibllity t« iffiil«p totiitimot t« 
inifotieidos (irowiif f9SS| Bttifint* 19^f iildosoiit 
t9^t tolftnbai^ffrf t9t1)» "^m^ diffionitioi liafo 
otjrnioi pott o<»itpol Btift»i£rto «ni pfovtdi to bt • 
Xisiting tAeifm in tlioiif omt^»iiiti im% ani o iit«rirtnt 
to t^t «t«tt& fof nm obiDioaX tnototicitia (ipoimt 
1960| Buifino, 1961) • In thii oontogetf tm posoibXo 
if tH 
I t w«if tiicr«for«t omtU^rtd iaqpttatiir* to 
i«ftfi& f ^ ani m^Xm^ •S.tieiiitif • «•«&# df emtrdl 
tiltii paif««ltttf $jp«ftitojr» md pfttli«fisiie ej^nleoiii «•• 
«f p«tt if#ei»t«at varittiiWi »«i»ififfi«it i»r f iiittitt 
fifiaelpittt »i^t1ll«tit8» «ttt«etiii9^«t «iitiftii«ttttt 
f!itff«Bi8i«ii i a t * ^ tiojmfliitst • t iH l i tn t im lijr tft4ljiti«ii 
ftnl $li«ndst«fil.iat«f otiltwal, fli^ rsiGai m i •tehftiiieal 
mm% \\m vfti^ <mi ^w^m^m t f pttt oGati^ ol* 
tfet« iiisiet li^md&tt Int• «ttifai@tti tlit attiation of iMti^ r 
wojrk^s inriag tlit latt <»• if^ eadt* latteta proilitdt 
tluft* tfpM of bcitv»«iiif eoUfotiftl^ 'kmm m a«fi^opi8iaital 
dt »«t«n0jn^eiii %mBmm vbitk ttgii lttt tlit g»fl»t!i siid 
Aft ilopiinti^ pvoot8t«9 In liii«$tt# fluHia «r# ttimro* 
tioifiioiit (liiftiii li«riM»it «»r aotliraMon li<ifs«ait)t tlit 
prothortoit flani honsont cuf teiftont fm4 tht etirpot 
t l l t t i » h«trffi«mt Off l^tftiHt htxmtat (^ ) BilttttA %7 tlit 
«ovpt]*a tllttft* 
fht pt8«i!>lt utt t f ^1 tetivt di»sptimi at tontjroX 
agtnt tftt itiA Aam nrhts f iH l tn t (19S6) t i t t t t«rt6 t 
f oXAtR oil i9d»giettft with ttlitr t&m tMontnt of aait 
ottj^pift iiotlit* ?oll«viai this diidtvfirir Itt proptttA 
M attivt mihttandti at ptttrf»l> "fliijNi fiii«fatiOttO 
9«sti«3id«s (filliaas* 19$t]U fhm9 fiaAiagt ttlanilattA 
g]*«at iatircst aaosg t&t w(»?lc«99 to liolatAt 8jnitll««i8«» 
lAtatify aaA t«st t!i« e<»^ (i»ii&s ifse $mmdX9 hmmm^ 
f!i« ]fol« Of JR in iftfri^ Aff tab^ iBittt iiift 1i««ii 
^tatslialita mxHrne Imt mo mriAiRot of tlitit aoliion m 
^ 0 m^pmiis d«f taiopiait was «f tilabXt until I$i5» 
SSjuam sua WilXiami (f9@6 ) fot %li« fltot ti»o Mtoofirta 
tilt ^f«ot of «pip«if fftelw* C^^aHoao) oa th« tigs 
^^  l*|yg|t>oeogig «PtogtMi» Api»lloatioii of |«faliiottt to 
iggs disjntptod f»t»ryog«a«ilo aaiA ^ mmttA hmtt^^km* 
fhm0 iJm^im» *«•« tm^Um emUmtA ^m M aai i ts 
wmmtaX taaXoguoi w«fo «i^ fiiiA to %h% fmitkm or tggs 
Of siotno t i^»|,oi>tioi^  smBM^ «<^  w^fgjfi mmk 
(Hi44ifOF& and Williaao, ff$7)« 
HiidifGofA Ct970b) aooiaiMtoil tl^t oiil>|oet to 
the variation of dosagt moM ttat of |«yiiioia AppMoatiOQi 
abnoxoil i«v^op8Mt oosofi tt ^ t blaotodttm otagot 
giTB l}«iA fossfttioa* liltstoldyftoiio mA aloo oatto^ 
Ailajrit offoota at tba £liaa3i farioi of iaital 
Aiffarontiatioa* 
3^ a usa of AinitfOi^ iBOia (won) aa ofieid«i 
waa fijfot paggwitad l»f fattarafiiaid j^§U (1925) and 
0isii«|^ uui and fattarafifdld Cf92t)« Ttiia aapaet ia 
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pjpoliablsr tti« Itftst 3t^i«d to tttfiss of lie ria.jitif t 
iitsetptlMlity with tht «sei^ >tioii of aoaiioiictt in wtiii^ 
otloldol aetioa hm iti4«t in i^Xopiwt* nmmmX etilorinattft 
h3r4]fOotjp^ @nat ojfgaxiQp.boipimtiii imi Qm'bmfyl hm$ hm/n 
rtpoirffi to mmifmt &ifimm%UX ntsotptiMlitjr in iimiijr 
iii9tdt 8p«oies (BmasOQ, 1960| I«isr m& Bi»ft«3Lf t960f 
0*atliBt ajift Sadtli, tSStf S«®f # t964)« letfttri ftatmlljr 
t!i« igf is tilt most 3f$tm@t0wf stagt to lii»«otieidit 
flii ofioidtti tfftot of 4R ooipomat m ixmmt 
iggs i i ftn mitcral |»!i«io»mm m& i t ftpptftrs to !»• sost 
px^ »iii9i% aeias of i a i ^ t ocmtteS. iiKot thtlar isoi« of 
ftoticm is empl^tHf Aiiimm^ tsms ttiAt of ooatmtioma 
i&i«otioii^» fii« natitift of ai8fufti<si Of in^rfoaio 
i«fiL0p9iftt i» disoJpil)«i titli«r «s ft aiffttri^tiAtioii 
failujpo or a toxie ifftot Clntoliiit tf70) l»it %%% mmhM^m 
is 0till obseurc* 
Mttmm^iwX imiotiptitsilitjr of M emp&mAQ in 
iiff«r«it i»iitot8 i0 dttt to t^« imtiiif* of diorioa wbioh 
isftf ojp IM7 »ot p«nEit f«it i>iii«ti*tttioii« ftk«rtfor«» i t 
atinoa tfamt 4iffer«it ^foBOiai aboiad )i« tyadlmtid foir 
tim ^$n Of tiffii*«it iasaotii ftoii titis ptisit of fi«i 
ant alto to diseof ir t^t 9«ioitif i parioda (Srif aat^At 
t9T6). 
ir« wmtk on ^« oviisiaidl wfpmd of figm aai 
tffaiiit aotlttt appiHur to iitir* h%m mttmipt^BL vitH ifttptet 
to luYtBOido «eoift tow ifol^ Jiyft^  *3Bii CFsilot j | j|^ « t 
t976)« flit prttittt lisf^itittttioai m Hit ofioiftil 
i^feott of ^moUa mmm m&mtoSmik on tftf^ti^M^ 
im3.t^ il3.ft !>• is Hm of tlit follufuliii oonoMorfttlono* 
is m ia^trtsmt pott of amm l^ifiif t caroti^ oifi* |«ii^^ It« 
I t is wi&^f gemm in tlit eotmttf« Ito iooi i t iriols in 
ptotolii mA %ho poosi%ilitf Of oxtraotiiif protoia t^m 
ftdliosif0 pwepm9 imo »o&m%l^ %$m iiifi^itigotoAt fbo 
oatorpiXlai^ of thit aotk oro f trooiont lotf f oo4«pd 
oat in east of ttif oro infottatioiit ttit ovop in %ho 
ootlf ttago is eosplotoXr itfoliotoi ( l^to I t fig* t 
ona 2)* At tlio lot«? stftgo «t tilt ox&p cifovtii i t 
o^hatoo OS ft poi %owm mim Hit t^ i^t tint tho fi^M 
of stoft is aa?ersoi^ r offootott 
fiiis aol^ Iftjt ii^tt in iglmtf^ wotosmVif m tho 
m&mesmttmo of tlio liNiton m& on aU ^o «ipotoi 
8iiirfaoi»i Of tho pXant* flioro^tOf i t i t aost tiital»lo 
for tho applioatioa of |tif«i«^it* 
fi«3J oxptHsixits miik ^o&oiit havo 
4iBiQiist3patot that tho oon^ o^imAo Aosiag hii^ott 
Mologioi^ aotif i t f in lali^atotf attajra 4o not 
P I. A T t X 
Flg«1 smm€iy imm*B^ mmxi'^m^ «apop 
Hg.S A plant shming Ml6» 9tmas9 
fig* 3 X*apw strip with tvo l>atoh«« of 
I 89 
FIGURE 1 
fiatrni 2 
fiam? 5 
n9<im»9xitf tililblt •laiXftv rtmiltt vsoAm flAA 
oQsditloiis* X«t«r oa« i t w«i ooaoXnttd that ttii 
fftot^t tttsoelatta witli «lifaieii3i staHUtjT of 
|ttf«noiAs oap »irfi«titto« ftjrt mmf ismr^mt • • th^t 
tbt taigtl p«at eonia eont «ov«st •«Reltivt ptrioi 
far •udsnta oo&tr»l <SUIMI |^| j;«f 1974)* I t tpi ig 
tti i i point is Yi«r i t wftii o^oidiTidi wmtt «ppfopfi«tt 
to tvaXiuiti tUt ofieiati offtota mAim uibiMt 
lAbomtovy ooaiitiotto oiao* thigr olotiljr tiaROstt to 
ti(M dottditioiio* 
Agsiiift thio tMeltgyotiiia i t w«s •oatoi^Uttft to 
stuay tilt «ff«oti of oix lufinoiio oa tlio lutteliiag of 
i f f0 of y»p<aohiilX^ (md t i t ot»««pvatiO!ii ««ro Usitod 
aloaf tli« folioiriitf ilai9« 
1« firtlioisaj^ txpiBPtoiiiti 031 i K * to v<>i^  <>ttt 
tho ^tfootivt iraiifo of dossftst onita^y^tr 
of oolvint «ad dttominttioft of iKpoouro 
p«rioA* 
2* mfftt^firttial jrt«p«nft of Aiffiifiit ooiietR* 
ttatioiit of titeli oOBpfloiii m tht aAtaaeiaf 
ago of iffo* 
5* StUyoi offioti of ovioieiai t t ofttsanti 
ittfini poot OB f^ironie AtfilopBiRt* 
4* OojRraatiOB of m oo^ potma aotiYitj t i t f i 
•aA laffa«# 
(M0fM ti 
E l f l l f Of l i l f B g A f i r R 
%M£M OP VXTmAWXE 
in m ioitto« •£ ju?«nii« II«PMII«, omrp^vm aUftta-
rtspoziiil>l« for Miftttiniai ljupf«l e!uu«et«r»-lMift 
'b%m )mmm fflao* tli« pi(ni««ribig wmmjtfMm of 
Wifi^ «MF«rth C195€)« SiilistqtitiRt «rf»jpt< in tlklt 
airtotiOA Bftd* bjr BomOiKa. (1958)i fiikaa« (1944)» 
Pitl^o (19S2)» PfiugfiaAtr (19S2) ssA fif^iffrorth 
(1954) ••taUiitetA th« r(a« of |itf«nia.t h^moii* in 
pjfwrisitliig ^ t aatttratlon of Tomg lastots* 
fh« £lr«t ftotlvt iKtvftot of jitf «&1X« honMiit 
WAS liolattA by VUUaaic (195$) t»m tht AMOBias of ^ t 
•a l t Cowpopla ao^ , gy«Ioi^ h«p> ooeropia* f !i«ft i»|#ot«i 
into pmpat of fla^oghoffft SMSIBli «r ^ffl^mi^ 
pi^ yghwwM oouitS tbiffi to mmM pMoOoiootly into o 
•teosA pops* fhi! ixtvaet « t i otto fo«ii to tit aotlvt 
on l U a ^ ^ft^gjy^f» ||i^1»ff, ffQ;^^«»t ^ fSM^ff 
ygol^t mA |^rt|>ly[^ f^  «fffgiM|. flit offtttt 
•aaifttttt in ^tt t ttttt »«rt mtmtly t^aiXsup to thott 
fttpl^tA %f tht laplsAtrnticiii of tetivt ooxpora allata 
fstm lajptat into popa (HtphOt 1942» 19511 WUUaBO. 
19521 1959)* fkn pytttnot of Ittftnlit li^ raont aoUfitjr 
m RtiolaitMi vat fortHty eoaflxBta by fflMltttor^ la 1958* 
Ul%m% ani Sdistldtfaaa (1958) py«parti m 
tetif t HpUt ftoM aartnal otrtti of ttrtt^Mtti ani 
Stimtidtmaik aaA SUbtrt (1958) fros ontttattaat ani 
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m ftetlf • mibttiaie«i txm %tm l^tete f^ Tiftitegl^ * In a 
t9x%hme ttuajr williwwi j | iy.t (1959) tmA pwltltt 
hxamA pXaecataf faricme «th«r Ytrtgl»*ftt« «rgaiii anA 
cf ttt an orainafy oraaa* fli« »tl*tlf • ^laagw la tlia 
activity of «itJpaott pjfif{^«t ifiw» taisicmi dftaaiopiiaiitai 
starts anft Yariout apteiaa of 2^ «pU«pt«pa vara aatamaii&ad 
t>y aU^tft aaA Sah&aidaiwm (1961) • SB aotlv« aatariala 
war* alao foanA in nicr9aparadiaii pasaaltat yQaiwi^  
(Finhit and Sanl>ovnf 1962) • 
fcrttmatayt Satola3,fli (19(1) liaaofarai tlia 
iAgatity of JH aotlta «3Q>8tane« in tht ia»t«tn of 
fMifbgio aa aasquitarpinie aXtolioI« itamaaol «aA Ita 
aliiri^ da» famaaal* l^ umaaol ««• tha jQUrat n^atanoa 
of iQiMm ataraottira to aot UIca an Inatot horwmt» Both 
thait ottapetmaa ««»a aetivt on ff^ tfaffjo anA R^ot^ na 
bnt «[diit>ltaa pooff or no aetivity on ethar inaatto 
(slanat 1962)* Tha aoapowiA lOill^apoil'-famaioatt 
(Ivfanoatf) aopiotai eaiaidiifali3.o hovsonal nativity 
and waa auapaetad to ba riUtad vitli %U horaana in 
oaaropia aitraot (Bwairi j t j ^ . , 19$5)» TWa finding 
Ittitiatad aoaa work<apa to txf variona davivatif i t of 
thla au3>at»ioa* l«r g^j^* (m$) pvapavad an intaraatinf 
nixtura of iaopjpcaoid oospoimda by jfoaatint liydrof« 
ehXorida with an athanolio aelwiion of fivnoatnia aaid* 
•mtlogttt whleU ! • kaora M tilii«aii mA %m «lxtui?t* 
flit iBO»t aetivt eonpmiait of t U t aixtttrt higliljr •2ftotiV4 
«a l>ygyltooogii, was id«rtl l i i i l>y RiWMnik jf| jfi.. (1967) 
&8 on •stw of 3t7t11»*a?t»«th|i*7>1t-41«!ilwro*2» 
Aoa«oenlc aoid (7f1i*aidao«ofti)ijd»ofiumoteftt*)» 
Slao* then a wiiolo ••riot of riaotoft siH«&tfrptitoiai 
^ osalogttoo ha?0 ti««i detofi^ift vUolSi btvo opooifio 
of foots cm variotio insoiDt opooiM* (siasm i ldb** ^^^' 
1969, 19741 Bo^oro, 1969| fl«gio8»<»th, 19«9| f l l l i^M, 
1970)* 
HotinrbilOv a t^aaoo ooajblnaltlQii of mmtn loA to 
tlio ilsomm^ Of •papMf f^ iotov* (Pf) by sUxa aai 
filliaaa (196^0 • fhir <^80«f0i tiAt tlio Hoidptoraii 
toayE.gygghooogjo airtoifao takm l^on l^ vagtto* OstohoiaofaldLa 
failoA to motamoffphooo Imto m&vHt iKlhm oultizpti «! 
Barvarif tJ«s.A« l^oatuallly i t wat taraoid tint tliia 
i^noraalitjr wai etmti bjr ^mimat of papor toirilo luting 
ttood in ifoaring thio inaoot* fHo aoti?t ooiBpottad 
twvmsmi9 for saoh offooto wat fomid ia tkt wood 
piilp aamifaetiirod t»m Oanadiatt 1»aiaaa fiir» (AMfi 
Mff»l»,fi) «»A vM to«im ao vpafar fHotor* * fhia was 
idintifiod 08 aothjrX oitar of todoofatuio aoid aaaod 
•Jte»aMo«io« in Sttrylaad tgr Boaova i^ a * C W « ) . Xt 
waa tlio fi*8t JH aetito atat«ria prooiffod fyoa lAaitt 
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8mi]«e« mkiL also tli« fijftt i^ttaiiot tUtmixm 9pmiSi9 
•etlf i t f against %}m m9^m» 9i tht tmily 
iiifti; lipiA fxtftott apwe IMI I * 9kMmm9 6f OMsr^ pitt 
««ti tilt ifiohtft 9otsm&9 <if JE Adtiirt Mitiri«3.* Hino«, 
fii9tlt«r «ffort« v«p« iiiriitt«i on pi»flfle«tiflii laiA 
doiio«!ittatioR of omw^fs^ t l i ttanitiiig In 5 x |Cr t9 
? X 10^ • foH aetitiHr (ViiUiuw luti l*iirt iUm 
mwm *BA AX» t9$$l Mi^iT j | | | | * t 1%5)* f iUiawi 
and Jm (196f) also |di»M:^tl ^ i M I Q ? tospoiiialt 
Of tHo satieii^ ao i f «dlit of Mtlli|3&aK«tteuiOat«* 
tatiaatiS^t l i U « f ^ (|^ « (1%7) •atalili^oft %h$ 
wtwmtm% as tt«tli|l iyaait ^y^8> ^plO*«POxy»1k 
van alao 8|mthiiioa& sdamg wttii i ts sttrooisoiiira mA 
xpiiatoft ecn&poimdf (Bali» irt ^^t i^ft iW&t tiSilw aM 
BahiBif 1968| niiilltr j | ||.* t 1909)* liatar oa# Hagrav ant 
Ilia aaaooiat«t <1970) imUttA a ttooaA liaofaQnt l^ poa tht 
•a»t otetopla iOEti^ ot vtiitit dtffiiraft o«l|r Im hsrrlBi a 
nothrX ivoap liistohA of an t l l i ^ iprovt «t <>7 aton aaft 
tlia aaMOft tr«t}i7l 12» i^ikm9^mM%9 m& n^^hm^-
$mmm%9 wm% propoatft imt %h% tvo eoBpovtiABw 
siiiot t%9 9^em^mm of |ief anilt lioraont aM 
nhm M aotiYO iiibataaoti %ioa«t miAmtt a tif«i«Aoiia 
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•ftiroUe mOL QftilU groaps (stmm j||iyk*i 1974)* 
Afttr tht di9iH3v«sf of ^piptr f^tojr* (s3jaui 
r i f Q»t«A 1»y Slttw m& WiXHsam (1966) la wtiieli tlil8 
w«i t t f t td oa Tp3f^96m^Q ^f f l^g ngss aai a&idto* 
wiifit 156 £rioiilr U i i «|^i « i r i o^^id to f f # <3ia^  
i lx ooi^ 3.«tod iia^irioiile itfiilftpiMt* Btflniloi l i t f ^ t i * 
gfttioa «ifftaioa tliit ftflct ^ « tvitlaiffi'fe of oggo 
•B i^raroiile ^iVidopiflit pyr^oiAoi ni^ psail t l l i tlit §mm 
hmoA imemtim mA otoffoi litf<»f« oonpiotloii of t)i« 
itttiifl^« I t mm$ oioo ^sovf tfi t l^t %%» stago nt wliloli 
iB^ryoaie Atf ^ #pi«it lilio^ Qletft WHO r^Ut«A to tht ii^ taleo 
of ff« Bfi^djr laid nggB w«rt fomiA most •«ftfiti70» 
l«2 aar oU X«ia sioaitif t mi 4 ^ ^M wti*t 
iatisiaitito mm to lii^«r iloiif* larooli foaaios* 
tifoatoA witli too ^ of puftialiir ftttil itd ??# l a l i 
asgi i l i i ^ lioliatta ml tha^ Itat• %«ia Usmtif ascpoaaft* 
l?tity futrttiar «^ai»fiA t l^t f f di<l not imto imy atfaet 
oa tlia igga of aofw^ otHar laatet apaolM laoX^Mliiig 
mmim, im^m ^mmm>a^ mA ]^^s^m m^smst 
(Haiitfiidaa)* fhast findiLaga aai^fiatai that foi* 
?3fawmeoiayi8 9m» ^thm %%ifmit t r IfflatAiatiOjr afttr 
ofifoaltlott ?f aota aa m i^faotlna aa« aaiootivt 
Ofieidt* m mofmm oti^lf, S^ilagai aiift f iXliaai (1966) 
/ / I t / / 
J[f^ «Vt«d til* ftl}ilit7 of SiPlltlltflit |llf «li3l« llOirMllt 
itm j i i |^«« t96€) to himk tilt mib!tfmd9 Umi^mmt 
of «gi« of yiOlKii ffr^f sotq i^sitOi |o ,^iwi ii|SX£l* 
Biaaifovd «M wiiiiwMt i%%i) toportod 
^ooldiig of 4Btof^iie AifftStopttcnt im tUt icgs of 
l^»3>.op^oft S1f,|gqa>li »^  *^« 1>l»i*oaini oti^t wlm tho 
f ia»l.i« vori tritttft v i ^ firis^asstiQiio of JH oif <IH 
anaiogttts* fxpooiuro to t l i t i t ooi^ o^uiifto of frooli oi^ o 
of w^m^m MamM ^ mmmmmmk^^^ 
ftffootoA tilt pj?09tts Of 4i«vaopttiiit until tlio 
fofSMtioa Of tht fiifit ixm%m tmmm whUh foiioA to 
iukteh* %m%§ appUofttiOB tHoirta tiottlitaf ^ t oauotA 
aortailtari iiiuit<»ii&ai ft^tott m l varioao aUnofvalltitf 
dialing post mSmfmio st i fM* ftioft rtovltt omfoatoA 
ttiat tlio }i«waoiift3. Mit«fiil.8 Intirfiro witli t&t 
i^^^mmakm ^ tMtms% itoarag* of lafflarmtion fot post 
anA y^oaio dotiiLopMttit* 
Stiiitt J l ji^* Ct9ii • ) ti«oaitimtoa thot m 
arttly^ t i t i r of 5»7itt«^latth3Pl*tf1f*ftioIk3U»fO*t* 
do4ie«iio aoia «lso jp«r«EgroA to aill7il^oolllo]ridt of 
ffiftiifli tsimmmt% (im) iDHlMtoft ti^xfOBio tifoaopBiRt 
wliist oppUii titiBmolljr to fiiMlt fwrn^m^lm ig|£B^* 
fHt doiii ifangii fron 0«0f to W JQI^  p^gp Bpm$mm» 
7feit vtmdts ^saieatift that 1 jBii of t&§ on^tonot p«r 
f iffiolo ««• titoi;^ to eiiitit ponMuiiBt ot i t i l i ty M t 
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m aost of 0«01 m iMvm^ fnvtiai •ttviUty M3km§A 
t>7 vteoffisfjr tovidNUi t^« «aft of ^ « jf«pji^tiotiv« 
pttlQi* Hit gQ^sttiiot ftfl«r 6oa^ «0t piii«l«att4 
tfavoai^  tlii IfitiipaMiiit to «lf«crt tUt odoyttt afidi tlio 
sl^ diiBia iffteti?t (iiMmtitir iiir iig mm o«lita«ttA 
to Do fttiottt 0,C 0^2$ M ^^ i mv«t imalM mm 
•ppl&ta* !i!lit otttiiori furlliir oignoi ttiot thio 
oabstaaet soiBo4 to fiuOli^ aost of tho i*i^i]ijfisi«ita 
fot an ifloal otarUaatt 
H I iiiiDaaciiiwt stnfti^t Maaii«r and oo««oipSe«r8 
(19^ b) ai^ iriBtoBtoa to iMm§ tmmkk% atarUitj 
throui^ ttit aifUoatioa of sm to l>>«^ oooj?ia uialoa* 
Doaaa of 1, 10 and 100 jug pm m3L% v^a to|tioall|r 
adJiiaistataA to aaoii gtfoi^  of tasei isala«« raipa9tiYiS.f 
and tliaa r^aaaad witli 90»X vmtme of tma3Lm» I t 
was oaaa tlmt t!ia fiaaliOi palfoA witli 1CK) jog tfaattft 
isalaai aopositad 100 p«r o«tt at«Pila agfa tmt tlia 
ifaat of theijf Ufa* faoalaat MitaA witH 10 jog t?aatad 
aalaa, laid atatila agga witli tlit m^wptim of Utaot 
Htolioa whme% 50 pir &«t ai^ a tot<^aa» ma ttii^a 
gjfouf pifodmoad 50 par oaftt iiatolialilt agss* la faffthat 
otitirfatloaat tita qaaatiti^  of im ti>aaafii?i»ai twtm 
tba sflOLt to f anala dairiag 9ingk§ oi^aiati<»i vaa 
aaaaarat vliiob j?af aalaft tlia p^ raaaaoa of 1«5 jm o»d 
5*7 jug Of tha mi^ ataaea $M a f anala ttooagii mtXw 
tifaataft wil* 100 ani 1000 ;«g par iaaifliaalt yaapaotifiay. 
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I9f«le (t9i9) t«ital m mosttimf 9t M «»li>gttti 
ipri^it* A3J^  %tmemi%lmm m& a«fos«dltitt «it« 
dcrivativtf «tf» f^ ma t0 lit wm% attivt* ^ * 
jut eniUiliti «ffttt WAS fmmi to iasjptii* «lt!i ttt« 
aaomt of iubitaaot appMoA anA to doosroMO «• ttio 
•go of tlno ogga aif aaiooSo 
liaaifojpd <19$9) iP i^artiA Atift^ oA iffooto la 
oppHoatioi of jiif«eiilo hoxBoat onaloiiiio* fSio 
dotiklopi«tt of iggi loid 12 * 16 hmmn oftor tr^taoat 
to tbo fmtHm wot l»loole«d ot Maotodomi otagt oai 
tlio «ggi laid 43 * 123 bo«r« lottif :l^ i«iod iaooaiplott 
iiu?fo«» A8 tho tiat %ftw«tii tjpoataait md otipoidtioa 
laptodf ooio lavfat luitoliodt ma^ diod duviag ftot 
iffiliry^ tiio Ufi sad oi^ jr fit iioffivod to ittola acvaol 
idial.t stagt* H«rif «it megs tvottod aft^ MootoUaofia 
ohoaod ao offtot on larriil l ifo 1»at ooaplotiUjr l^ ookod 
aetasofliliooiOi Xt mmi% thtn^^o* ecmolodod tliot m 
mf iatirfort al1& t^o pifop^osiiiag ^ aovpli<^«ttttio 
iafo»i«ti«a to %% mmwmA duflag itottt mmymd.% 
ptifiod* !!M8 itrogvftarat appiofi^ aotaaatial ittaet 
oarly ttta^mt affoota Xarfal atanta aad latt tfoatsaat 
affootf aftaaoirphoaia* 
/ / t5 / / 
In tdditioiuil ttmaiii, Rldiiforft (1970 «) 
ao(ms«it«d pr«v«ntioii of attaaorplioA* ^j mowing 
igf* Of ?3n»hoooiri» mtftmrn mA pmiofplim |^^f^^ 
to pmm$l% hovaont cnalofait* fho tutbor iattrpi^tt«d 
t!i« imiibitioa of nvtapovpliotit dtit to eontiintoA 
pfevenoo of iaadogmoao jttfinil.t lioramt «2ialOiii« la 
tht oojrpora alXata of natuffo lart* vMoli mtm d«riv«A 
Riddifoxd (t970 t)} in ait«ll«d inf«itifatloai 
^ H^optiora oa«fopi> alfo disoii9t7at«a didayid 
•ffteto cm post v&myoaio dtfolosKtcnt wli«i horaoiit 
ft&alogttt wfti mppli«A to tfio i^8» favly ftppXiofttiosi 
dttiriog t!it foanMtloii of folurjro produeod mbaormUtiot 
la XarfoX 4«fOlopottt wlitroM AppHeatioa at tbt tiso 
of XajfraX dlfftrtatlatloik within igg rtfloetad lat«it 
«tf oots at Bttaaon^oalo* 
R«tBa]ERran (1970) ffaluatad tho otleldal off acta 
of j^onllo horaotto and flvt of ita aaalognae on tho 
asAvyoalo datiilopaaitt of tlit apvuoo btidvoiniy cfcoglatoaattpa 
fiwifarana* All tho eoapounda ^oaad aetifitjr« fht 
Boat aotlv• waa dlohloro aaalofnt vhioii ra t^iljfid a 
ttiatttin doaaga of 50;« i^ ar «gg aaaa (at laaat 50 or 
sera ngga par agg aaaa) to anaara w^symia dtatb in 
all tba tiraatad f^l^ a. imvaaila boistona alao ipvt 
alailar raaalta, whila jwrabiono, atbyl ajpooatio 
/ / 1« / / 
ajnMitiG tmepmoU ctlt^ urts foiMA ti> %• utidoitt i^ 
Of ioo M pm §m >»*•• 
Of tlirt« ••t!i3r3.«a«dio«3rp%tiBsoiq^ »l«ri»i&ol4 «tiitrt on tlit 
«i^« of itforai liiitot 9p«iii«* imm i iS* <»^  ^^ <i 
osmifotfims loaf seaitrf ^3ii^ ffao|o «i:[^ iaBi»tti th% #rtift 
houit whit^ajr* gyimJoago l^ii it^f^mi^iemmt t!it toliotoo 
Homroifia l i i^t t^ ooKta. §M tlit iofgt idDottoA Imgi 
Oiieopi|a.t^ f&^oiatttg Vfiifo iaoiOiitivf to e^Utif^Hf 
iil#t «oB0iiitifatio!i3 of tioso o«spoimSs# fgga of t&o 
itKioaa tioon l)o«l3.o» f ;g^»o^ m ^ H ^ y i * onA tlit 
olgarotto l»ftotlOf Iii^loafea^ Oftgie<^mo vort foimd v«ey 
8«a3itivo &vmi3i$ tho f i?i t i i l f of tlio oi^ otaft* 
sotohiag «»• voAiaooA ^f 98 f «r omt wlitii i dojr o i i 
g>fagitiotio is§e wtro «iE|>oiiii to t!ti na^ o^iaff £ r « 
1 jog of tho Biost fottst ommmA o» dips^ oA for $ oooondo 
iR ft 8«^tttioa of 100 fp»« flMT t i iAt i f • fotmef of tlio 
ooepoimao as fiaaiifftiit Hfim^ fe^ ttit l»o opioito* 
iiditionaX «!i^ ojfisi«its lijr Mfttmoif ^ ^ « (1970) 
^ ^3»ghoeog|ti fti^tofno 9km^ ^mmdmimt of ^ AotlYo 
•ti%ftaiiooo to fOBo3.«i tlitoiii^ tvoatod w^oi if«niltliiff 
is t^fff t t i^ Of iBibv2roQio iffitloiMNMtt Of tiio m&f lAi i 
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tif««t«4 nalet jftinfo^otdl tht «ff«ot« stugXt ttntlsgi 
ir«r« fdDiid no8t idTf•otif * «lkiii t»Mt«i wil«i mtiA 
tot thm first %iMw afliur itppUcMtlon aiii thi Si3.« 
SjBkihit^ief aotitlty Aioi?iMiiti «i<^ ti^si^ixmt matiiig* 
lm&^ tm& Kfttollm (197!) xm^rttA titat t&t 
«iE9^»sft ©f tj^t fii?iti«»*, mw^^l^ ^^^^^^ «f«« ^» 
tapouirs ef 5f t t t t t tpl««lli|l*tf 1t-4ili3NUfoat^leffO»2» 
BiOi (1971) ti>3m3r«S l^rtilil^ Saia «ss« i»t l^i,tgjli 
l>jeiia»if^t with AQtiQa* attlittidii emttiliiltii I • |0 pm 
JE aiaie aM disdOfitfA tttftt aU mi* i«f •lOfti aovisall^ 
immUm of H ^ l a tomsiieftt tuft f f ^ « of stHigifi 
ifi^ Xoiiia.2>». «l»o Fitiiit«a ftojnu^ lMit0h:iU)8 of «cgt laM 
JH aotlTt o(»^0iiiii» «rt •i^toilltt in atttnrt for etrt«lti 
«etif i ty of HOffiaaiOt* EmUit mA Bon^ Pf eonpoiiii40 on 
i i f« fa l i i i i t ^ •pmim M««gl«g to ofdfrii %9pUoptm9it 
/ / IB / / 
EttBtimle tnt Boirtrf o08pOM4i»f tttpittiv^f* Bttt hifflily 
<rriei^ aX tfftott w«f« t«oof^ #dl oa otftftta otoirai* p«8t« 
^m tlittt eoiBpotaiAt «•»• «9pU«S to tht aAtilti o« 
tho «sgs« 
Matolin ftii4 Rt^iiiAoxf (1972) 4ootui«itid that 
whtn oi^ o of thyjpiiobli^  aoatyi^i^ vitt oxpoooi to vopouifs 
of famooyl attliy}. otiiir (|it)# oa^yonio dffia.opstsit 
woo islii^itoA* flit itoii «t whioli Aof•S.^ paiat woo 
aio:i?i^ tod vorioft witk tho ooiio«iitf«ti«i itooA mi. with 
ofo of og« at tho tiao of «p<»ttro* ilitjeroat isaiYidtiolo 
with jpoflUih «r pialdi^ iroi oifoaiPoA mmg thooo 
liatohiag froB 5-^ 7 ioy <>^d iiSi oxpeaoi to fofgr loo 
oo&o«itrati<ms» 
fftlkir (1973) tootoft ^0 Ofioldo3. offooto of 
ooptaiii m aotito oospoimio m tkB Xoidoaii ^oii hootXot 
ypiXaatma Togjiyootio* fho Ofipooiting hootloo volooeoA 
on lOaato dippod in 100 i ^ of ooopoimd (l?)<»4« [ (€* 7* 
opoxr-9f 7*ti»othyl-a*oottByl) Oiy ] • 1,2 (wothiimo-
dioxy) hintwot dopoiatod onr^  «^ob ftilod to hatoh* 
in anothor toot, 500 ppm of ooBfOond (i) [ ($t7*<^««y3f 
7*opoxy5f 7-di«oth|a.-2-»«i«iyi> ojqr ] •i* 2(aothylaiio 
diosqr) hffUfflnOyOppUod twioo at wmVr intcrfoio ao 
foUar tr«ftta«tt ohwod rooidoai itffoet with 98 p«r o«it 
rodttotiOQ i s hatehing* sijdlarl|r» ia an op«i fiiOd toot 
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wt«iaj ftpi^caticBfl Of 1 lb ptr 100 galloiui 9t 
1*(p*«l^ JFOpli«noi3r)«€f 7*<^ ox3P>«9f 7*ii»tthyl«»2*iioa«iti 
rtdiioil «S8 tkftteh 1»jr 90 ptr omt* fiit tuthcy ASLM 
4iiQiittti tilt |^tiRti«i wftfiiliittf of m empmxi&B ao 
oontrol agffit In •n intogsratoa eimtvol profvonao One 
thin lAfliot in viiv of hio jrtit&to# 
Rotnalcaraa (1975) <9>botrfiA ^bat toplool 
•pplicatleii of 6i7-<«?e«3r»1*4*C«tliyll^ inO]qr)-5t 7 41^ 
Btth7leoV2««it to tht ogfo of vhito pint woffllt 
piatodi otyobl (ooXtoptorftt OwneoUoiiiAfto) lahittitod 
iiBttvjrQnio difi^opBiat mA woo folIiwiA b7 tyoth vBlNryoaio 
(ga4 post oB^ jryOBio Mortality* 
SHvastafa and Sj?iiraat«fa (1974) tsoatoA ont 
day old fittilo adalt ggogodaaia jgyaaagjiai with ooapoaad 
I10.4-9550 (aothyl 10, 11*fpojqr*7»tt!iyl»3i 7*di«oth|l*2t 
d«tjpidooadionoato) ai^ allovod ttioa to nato vitli 
aatvoatod aa^ oa* flio fosaloi laid ofga witti only 
55 par e«it liatohaliility* Siadlatlyi vhaa tlit tifoatod 
w£km wart aatod with mtroatod fonoloo, tho hatohahility 
r«09aiiiid llBitod to 43 par etnt* Fopthar toata rtfaalod 
OfidLdal afittota hy faponr traa^aot and alao thtoofh 
ooataot Of food aodia* 3*ha radaetiott ia hatohahiUty 
wao «raatir whaa yoaa^ ar icga waro traatod for loagar 
parioda. fraatawit for fiva d«ya with affaetift tfm% 
vodisoad hatehability to awo hat ia lata atagaa only 
highav dooaa Yadiiead hatohn^ility to aoaa axtmt* 
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IbMFarlaa* tM ^mnsm (1974) trttttd %h% «gg» 
!vQ]rsQ&« aaaXogutt* AU pi*ffmt^ h«tohiiig at Aittwemt 
ooaoiAtratioai but th* aoili «fftetiirt wai AXtomt 
(ftbjri 9» 1$ %i*%»im^^»it 4«t9atomdiA0«t*) whieh 
Im4 IS^ ?«ltt«« of 0«Oii! tut 0*014 p«p o«it «ii^i»it tht 
tvo iptoiiSf ir«tp«etiv«3r* ^ * smcitivlty 9i «sg8 
irtniiitft hifith dvufiag ttit fi3f«t t»« anjfi of nibr^ ro&lo 
a<v«l9|tt«it and th«i ltoif«i8«ft gFoatXy* 
Hatolin ind G^ble (197$) •fa«at«4 tht Ofvioidal 
aad 6t«rilent tffoots of 55 lnvonoiat vitli diffisriDt 
thinlcal otrueturos on ttio ooiling ao^« cyai» ipCBBoaiUft* 
diaiisff in tht sumbtr of laid oggs tf wifll «« la 
•ffibryogflftosio woro obvortiA* $lt« odbryoaie difiilopaiiit 
ir«i liMbittd during oXotfVig*! gtstt bwEiA fojMitiozit 
bXaotokiatoio and btfojrt tbo hatt^ iing of aotiur* Xart&#» 
^ t most offoetliro oovpoonds wir* O^ITI 5* ?# IVtfi-
»oth|l«2f 4*^ od«otdi«&Oftto iad oHija 9»«roXoltiaB9l*5t 
7«diBttlijrl*2» 4«noiuidiiaoatt« Ko slgnifloMit difftrittoo 
eouXd bo oboivfid oft«f tb« on^Uoation of thoot 
oog^ ooads to tbt fioalio tad i^§ &mlf laid ifgs* 
m 197€t PoXlot at^ }M aoaoolatoa dftandatd 
tfet Of icidal aotitity Of a 8«^#t of alipliatlo 
bia^loioax'baaato inatot gsmr^k ififfudattra m affrl^ 
laid igg aaaati of aalt muenh oatarpillar, fatigai^ 
/ / 2i ft 
•tlia&« oboir«i 20*fo}4 gifMtir Mtiirlty tli«ii coaipoiiiiA 
R t0458f tut ^^50 •alttti \^&m ^^^J «»* **•< P « «•»*» 
rtip«otiirftly» RovcfWi a<» acxvplioginiflie <» «fieid«l 
ftotl^lty wad 4«s«(natratt4 whffi titiiMr Imtt inttuf Urra* 
oir y^uig a^tdt |l«^ cy<Mi w«ft trtfttid with edapounft 
!r«if||i^»1» 2*M« (ito^tyXthiooart^asioyl) «t)um«» But 
ttit Ofieiaa t tstt with «ggs of other •p«oi«i of 
IsMiMts iaoXudiag othtr l^tpia^tiraAt w«r« fmmd 
nigAtift* 
Wjdi^t anA a«rffis (197i) 7«p«fttS tht Ofloia«a. 
t f f ^ t s of a!httip80ft-Ha9««v4i 7B 6040* Ci«»(4*«hLoi*ephiEqrX 
«9*(dt6«*4ifliiorfifh«isojrl) ^x^m) on Stoio]^ eil<;[itg>iig 
^^^ Hf i f^ l^ i f iygitant vhiii tht adults vtr t iocpettA 
to ia|^ ifiip»it«di papar or t r ta t t i topieallji 0ood 
ratlAval i^aot of tha oaa^oual was alto ahaflfffiA* 
f«l|^t j l j i j ; * (1976) taotat X9R« At5»5620ft, 
(1*(8««ath«i3r»4# 8«dlBath|rliiQ9)]rl)-4*<t«afthfialhj^) 
hittt«ia) on iaaa than ona how olA «e$a af staMOaora 
fi#f^<^,^»» *a^ if^ffiji Isaaitoi'^ ^^« too jag of tht 
etmpouaa vaa appUad topioal3f» no ifga hatahai hut 
a l l othir \mvt tmm 414 aet giira an a4varit affaiit 
OB tht hatohtag of tha igga* 
Wm^ j ^ |^*(1974) «QMNia4 tha m& raf t i of 
M s tMm. 9tti»ottfMeiati^ to vatar traatal with 
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Dloilini t»(4*ehXairoi^«ir1^)*5*(2f€«^llii»vibiSisdjrX)* 
vsm i»«i«A ovleidaX iiQtl«ii« fhtjr f<mA tim% th« 
OfleiAal Mtivitir wtt |jifi«4fti«d ^f th% «i« of tHo 
m&ry^ ftt tilt t lat of tv«it»«it* rmxagwe «ribvyo8 
wort tho iBOst imoltlvt oaA t to 25 ti^ ttr oaLA imtix^ roi 
wtro iiQro toloFcnt* Ovloidia i l t fott of tlil i oontpoiata 
w«s% aS.90 iodiiMtfa in OIIXOK tfcwmlio «iA 41^1^ 
t>tai<y^3motmt« 
Booint flaaiJigo %f HSftt oai StfLtli (1977) iiovoa 
that ooatlimotui oKpooart of tiOl3»orB »of&o to ooeipoi}»i 
!i?lii^ ;>«oii«Hojr»tfA fB 6040,jptiiitid igf liatoli from oontvoil 
Xof lao (88 4 6 oaA 90 4 5) to ««ro by tlit 6tb ft«y« 
Vli«i odiato w«ro fod on di«t eontAlniiic 20 tad 200 ^pi 
of tliif ooKpouttd for ono voile iMd rodnooi ogg bot^ 
btgiiming tho thlffd day foot tffMtaoat (Av« of $$ j ; 13 
p«r Gtnt 01^ luitoh for tjpottod sotho fs* 89 ^ftr o«it 
fov oontroX)* Hig iiatoh frcm tjfootod mthi dooll&od 
to Oft. 10 por etnt by tho OBd of tHo toot period 
vogordlooo Of tho ooiie«teoU<» of fH $040 la tho aiet. 
OBomt III 
^ A l F E I i l a A B D H E I H O B S 
w«s 4«f ^ op«ft by ooU#0llii« f «ra3l ftfti^tf Drts t)i« vtiAs 
t)i« fl«U« at Agrleultiurt lt«tt«t«li St*tloii» ]}ttrgav«u»it 
y9ipsm la th« nonth of fitermty* About fifty • • I t ifl^ 
f«Btlt Bothi w«rt irfaiMO«a in mtk wmitim l«^ stftouffiin 
50 X fO OS* fhtoo jara wiart filloA vith otMPiUiii oaiid 
to thoij* o&t foarth Atipth tai «<iiit«i«4i witli AiatiHoA 
vfttttpi fht 8«ii& 3.ay«r wat m«t oovirid vitli a t l i i ^ 
liolythMtt lb oat moaiuviag <«u»Uy tlio iaaof liaoatar 
of tho i«t* fhi9 cfoiAaA polXntiOft of aaafli fartieloo 
into tho foodittf eoatalatra ootiooA by ffttuant wifiHiaQto 
Of aotM anA flutttriiii aotif Ity of tbtlir wlagat A whlto 
f Ut«f ittpar of tbo saat oist mm aloo plaooA Of at tbo 
polytbaao aboot fov abaosbiag l^ooiX fluida anA to pjreviao 
oiAiatifatiia fo? asi laying* 
Tbt f ooAiag taabaitito aRq^ oyoi to» tht sotbo w«a 
f i l l iaf of tbo f Xaf a oati1^ bloom vaaaneliig 5 x 5 ^ 
v i ^ 5.0 p«r o«at gLueoat aoltttio»« A pitot of atwiliaoi 
oottott waa Aippat in muk a aanaor that ito 1mA Ui 
aot riot bayonA tho bjfia of tbo ettity bloek* f bo block 
waa tbaa fiwOy oofaroA by a 20 mmHk poXy^ jiaai iauat 
piooo Of 5 X 5 «iwi«i tbo balp Of too ^ a t i o baada 
/ / 24 / / 
srOMiiii m»h ttthtr at yigkt «3i|^ i«« fvo 9mk %l#olai 
«trt lei^ la taoli twaring jtair* this f«tiiiig pv^etfturt 
w«9 fimiA to ^t ioeptiifnt tliia tli« lumal. sttlioa df 
iiirtet fttilHi •iaot i t ptielnAil t^t sotlui frim 
«!itaii«lliif tliiiir li^t •»& vljif i in oott(» ni»r« whioli 
99ns»ajr irtoiiltt in %h% tmi^ of sotbst 
^ t iim«ar it»rftt«« af tti« |a«t vt i «0f ««A witli 
m t t r p<ip«r SUA eflvfupit*! «t£ipt MMiruriiii 1$ «i loas 
«iMI 6 «i iriAt wiBft ftXit tttipviitl in tilt j«y« fior tli* 
aotHf te ofipotlt* 31i« t«p of t i t |art «•• oovtroa 
mme wltli amliii olotli* fhoiKh aott of tht og|^  woro 
l« i i Q& p«p«r strips sad MUSIIII OXO^, SOMO oviposition 
did oeewp OB tho popnf ootopiBg tlio wtlis oaA at tht 
t> ottos* 
Tlio ogis Wirt ii^lioot^ soMppotf off vitli 
ft soft fint tammh tad k«pt la t!it pft«i dislios mwe 
•oist Idlottiaf popor* 3^i«f to ovpootii tiao H hfttohiaf • 
svioooiftt loRYOS of smiMiiap w«po gsatlir plftooA otor 
tlio OKfs i9g tilt ftti iaf of luit^liiaf ImfM* 3%t tttt 
of aatiirt loavtt lif^ptd ia tfoiilag frt^mtat olitagt of 
food* fo prtviRt ttoftft of tilt first iastot larfttt 
ayloa elotli 908 holil « i ^ nt¥b«r a^ad ^tfort tot triag 
tht lid* fbm iar?ftt wtrt oUttt i to dtfiltf ia tht 
pttxi dishts tt» tht first tso iastorst thta vtrt 
trtasfirrtd to |ars «ad ftd ta sasa^htip tsigs* flaaX2jr» 
/ / 25 / / 
til* pitpftt ir«f« i»oXlfdt«ft imilf txim tlitvt |<r« toA kfpt 
ia aaotlttr J«if fojf fti«lt «it«ef tao** f ii« «i«iliic 
adults ««•# r«iOftd «!tA Xi%«rftttft ia ^« •vipovltion 
|air« te ot»ttiii igg« tor tMiriiHE* 
f Ht oiil.tiiy« ««« ttilJitmiatA nadir i^biiiit 
Xab«7at«rf eoaditioas* IMifiag tiii p«pied of «fleidal 
twiti fr«B AiQPil t« aii*li2r» tli« liaiaua lai aaalaiiB 
tmpfsratariMi raae«t ^tlvtiH 19*1* t9 26»8*0 aai 28*1* 
to 5€«1*0t rwptetiYfiljr* l^« avwagt jriaLmtlvt Imaldit/ 
fXaetaatad li«t»tci 24 to 70 p«r omt* 
"i^ai rBiEEyjEiira 
Xa OPAMP to Obtaia ofi!* <^MP Ofioidal attayot 
aoirlir iaavf id adaXto vavo rataiaod ia oopalatiaf |ax>i 
for tve daj« aad tli«i ttaaofofvfd to tlit etlpoaitiott 
itaf9* !1K0 woro ooUiotod at hmmt^ iatawal foy tbo 
troataittto appUod at about €# 121 24f 48 oai iO htmm* 
for abottt oao hoar €U oggo iSm oeXXoetiiaio vtto atdo 
at abOBt 15 aiaato Iat«rfii4» BMII lot o^XootoA ia 
tliio ataaor wao dooicaatod miik tlao aad data for otfiug 
aooordiag to tho doolrod troo1»«ita at irariouo agoa* 
flio oggt voro gXttift ia t i^ioai rovo of fiv o 
aX«s« tho width Of itielcir paotod oarfooo of papor 
atripi aoiiarlaf 50 a 8 ••• !i1io8o otripo wtro out iato 
tiro, oaoii liafiai 25 iiso C l^ato It fif« 9)« Zadifidualt 
/ / t$ / / 
«ppaif«itl7 htftXtlif * 4«i«l«af i«K« of mit^m • ! • • w«rt 
Uti^A npm tli* tip 9t ft f int oaaidl daiif braaH tiii 
tli«t AtHemti^ «ri«it«d in mmh m mtamm t iut i l l * 
flftt !»!•• ^ t i l* *fg wft* plae*i itt til* stlolcir pft»t^ 
mibMtxmtm* stioldUit fff ^ * i t t * «** don* itt 10 s 
Mgaiflofttitai wiftit * «t«p*<»*«pi« ^iii*e^il«r Klttir**o*p*« 
B*fo?* iaitJUtiiig fi«li*it;Cl*i ttfltlagiy a*el*i<ni 
with Vifftrd t * olido»i!ig th« swig* *f A***** *iiitftblXity 
* f solTMit IBA d«tii»siiiaiti{» #f 9ptiMm «Q»O*IIIP* p«rioA 
««• thottght t * l i* a 9r*»if*atiiii.t*» fkme^^g^t thv** 
8*t8 of pif*litttiiax2r t*0t* ir«r* 4«*igii«A« On tli* l i * * ! * 
of t i l*** y*0iilt« i t «** if*«olir*A to tftk* t«Ei«»foM 
AiXutiw iat«irf*l8f otaxting Urn 1 to 10,000 ppn. 
AoflOft* ft* fto^TOBt ftpf*ar*fl ^«tt«f than *tlUHieSl« Out 
* f t to** citpostty* p«fiot* of t» 5 ftiiA 10 ***«nA*9 • 
pirioA of 5 **ooaA0 wo* ooii*ii*v*i «*«t ftpproppiat** 
^ * eecpotiaA* ii8*a is t l i *** otufli** w*v* 
Ai8*oit*d in aootoa* ftiiA th* A«*ijr*A ooae«ittffftticai8 
w*f * pt*p«r*A firoft th* sto*k aitatiott of 10^000 pps 
in hOB*opfttli v&ftl** flii^ v*ji?* Mr!c*ft* ooielc*Af s * * ! ^ 
« i ^ 8«3.1utftp*# «!iei***d in f«ljrt)i«!i* box** aal *tor*ft 
in if*ft«gi»atQv» fk% glftoaiTftr** and ««talUo iaitfiaiiiit* 
ii**d diurluc «8i^*riB«itatio!i wm§ «t«rili**d ftt li^'o 
for 5 iioiir* in th* mm bofor* u**« fk* bfiisii** ir*t* 
wft*li*d in jf*fitij^*d opirit* 
/ / f ? / / 
«•• iipi^ti in tht t«it 9i^ lttti@ii tm 5 sneeaAtt foat 
3s§plimtm «ir« tfttctn fen* «a$li ag^ mA &mmm^f9ttimt 
f»« iimit3folf (iM»«i«B« t]?i«tti anA mtrtftttfl) via** lE«pt 
0i!siiItiiii«ini«lf f«af «i«ti lift* iitmf mmh dippHaf tli* 
pftf«• siiwip -wm9 «12w«A t0 dirr w filter paF«f * fIiiar 
w«r« %hm flmw& in f ^ i ici^cr ft lsi dii^tt haviiti 
v«t fi lter pip«f to pftffiRt tli« lisi^Ati^ «r ms^* 
fh* §m9 mm%3^ Itat^fi im $$ t t 7t l^ mva «ni tlie»« 
frhiQH dia not liAttdi vithiii 81 m^are wirt edmilift A« 
sttuliea coi th* Ai^ airtd tfftote ir«rt fl%««rfod 
m tilt iavftt« vfiloti ttatc^ «& ttm f 2 licnar «gi9 tir«at«i 
wlt!i to anS lyOOO 1^^ t&i # hi^ it tigs iritb fOO aaA 
i» moh eQmmiae^^(m imt tm^^imA Bo»l0»si08 cut 
gs •» 105« i oontifQi viui iilio lei^ iiia ws^mm &«r« 
ii«i talcm to taeoliiit eontiosisatififi* flio lotimt v«po 
inaividttiaiir jr«at«a «iiA jr«flpl«t2|r ^strvti tft ttooji?^  
amy AtsnOfmUty Soring t i t pttt taSirirfliiio ftritA until 
•Ault ttttzfinQt* 
l& tra«f to aisoOftr iikAiGfttioii of emam 
sittiirt of M empmsd o^fcifity oa t f t oni lurfttt 
ttitftfi 0BI tilt l i f t i&ittr Itffftt vtrt i lto iaiit« wmt 
tHB puppet H f ^ tootasr dUfftt «iy.Qli ta«(i toAytti 
40 •• 4d lisiufs MtUiif Vim iill«9ttft te^m iadlfiai^ljr 
»«ariA stool: ditXtnri* f i l l l«tfat vitli I toM jra^Qftt«t 
half an lidiiif msA 1km 4ti«i m f i l ter W9^* %%tm on* 
iM«li iiisttt wm toi»ie«3J|r trwitid vifH 1 p^ aoluticia 
of ooopeaaft Eo»l0*5108» flit tvtslaMfito mmm tOO, IfOOO, 
tOtCK)0 iffil |yOO«OO0 1 ^ eme«iittiitioiis« ooatrolo Wert 
tifiwtta vitb tilt Mtm m&m% of tottoat tni tatttttttd 
oostjpolt v t r t slot ot^«pfti ti^iiEVitli Hit tifitttA t t f i i t * 
flit t«it oolfxtimui vtr t mSixlM9%mt& wltli t 1 a i tjqdlagt 
4tUvtfiaf 1 jiil/iiY* %f t^trttiat SB»2 Siirliift 
lii«3?« i^iirtl ClUtro Htlsrle Xsstinistttt ai* dlif«aj»A* (Mo) 
m tilt tlioeaoio doytttti of tht iairva* 
fht Of loidai totiiritf of %k% mspmoAB wm 
atttxnlatd on tlit iMUiia ^ ixMHtim of Uttoliiiiff m 
eosipaiftA with ttttont trt i i t t t otntrol* fht s^tcpttd 
aon-liatohthility i» oontrol. v t r i t i f^ fon 0*0 to 6*0 
pt9 o«ftt* ^ t eia«rf^ ftgiii?«e» of ii««i«toto)»i!>iIitjr v t r t 
ootarimttA hy tilt ofpliottioii Of itihott't imm&& ii925) 
tm f o l l t t t t «* 
f I • 0 
P « .11 1 E fOC^  
toe - c 
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tjraiiifttfffiatioii i& order to lirlag ^« 4ata in « ii«traal 
distrilmtitm patteim* 'inS^ at^ uiittlyy the analytfis of 
•«ri«no« was oarritd otit to asdirtiiia «ti«th«p tlit 
f&etmfi «s«H» oonomtrationv imd tlitlr latttaotlcms 
ir«rt 9igaifid«iit or aot* fifielXar tht ttaiidMfd «»pQr 
and oritloal difforonG* for mtk tnettxp wtro oaleulatod to 
ti«t irtittlitr t«ro litolo of a fattor dittmwi signifioaiitXy 
Or not* 
fht ohflBloalo ttflod diiri«f t{i« proomt 
ittvooti^tioas waro t 
//30// 
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f I K 99ititir i t tli« £rtili1l| 3«ift «!» i i ittiniitti i ^ t t 
Of «r«us^ yHUeir whi«k im^mm griduttilf vitJi tlit laf • • 
of tiiit* a^ # oliQvidii t)«ls^ tvantltieiatf tli« nSvtnoii 
stiig«» df isilij^ sFOttid Ait^opsmt e«» Ht emm tkt&Qiih 
wit!i t]^ « iii^p Of « ttivoooooi^ le ^laoaia«r oioriMeopo* 
fhost art siMiatitoA t t foUoirt t 
i t i f f i^ OpMBt fSOg»|Mi^t ^ i ^ t * <»f tilt tgg 
l^ftiiaddlr mmk imrtrft asil tlit 4pr tutammi m xltty 
tfpttviiiGt at ttioat tlit tgt of 24 hme ( f i t t t l i t f l«*t)* 
Afltr H hm»B tilt dif» Of tilt iiitojro %tot»t iq^purint 
whidi lidA m (mt t idt Of %§ mg» m§ tmei^am of tht 
lieta wtf t r«t aot aiotlaot* nmmm§ • i t rk tipot «tt 
t i t i i i i t r^^tttntlug titt ooil l i (f3«it 21 i f l i iS)* At 
tikt tfft Of tliottt 60 ^Qur tint ontSiJitt of t!it lii^t 
Igrown ^ tiH %tot«t oltii* mA tlit 6mm«m€ t r t i v t r t 
aittinotiif n'i^mttt Hii«ittti<ai of tUt titti «i i 
«tiiSit>taS>ir t ipt ttavttfi «t tl i it tttgtf A mMS(fx$ of 
ootXttotA toit t Oftirltii t^t hmA xti^m ( t lc i t l i t 
fig« 5)f 3«rort littfMiig At tilt ago «f tlitttt 70 Hour 
th« ie^ryo aarktned eoii8i4«rabl3r and tht li«id mrms 
pcrlodloalljr* fte« process of lifttohlfis was ialtiatsd 
by tbs BOVfDint of saadilralajf tips against tht ortrXyiAg 
ohorioa restiltiag in a Q«t ttirongh wliioli ths hmA 
'b9gm to protjnide (Plat« tl$ t%g* #)• Hh% rtst of tii« 
boAy gpadualliy wri^lid oat of tli« «gs slii£LX* 
^ i^ ffff^ B P^^^m^ c^ tumges ,^ a ,^f^t^ m ^^M ^ff^^WM 
Applieation of JH aotivo oompoaiiAo to oggs 
3h0*0(1 iraj^ fiiig gradimts of arrested dfvelopa«itt (i) 
ao apparmt sign of dovolopaeatf Iwon yellov oggs 
shrivelled and dried ttp (ii) tho oonteats of egg 
•P9t«rtd liorae^ ^ous y^Xowishy hroimish or blaokish 
bromit renaiaed ttirgld mi ultinatiHy doprossid ( i i i ) 
rust ooloured ms ecmtmts with visible oo<AU and 
hroim nandihiilar tips Civ) aa apparently nomal larva 
eoftstd tsov^mt of the head eapsiale and moitth appendages 
aad died iasidt the egg in) larva made a out ia tht 
i, 
i i i hat oould not megg^ ooispletely aad died* Thtst 
varyiag degrees of «ff«ets w«re found deiptBdaat on tht 
tint Of treat6i«tt $M the dose (Piatt Xllt fig* 1*5)« 
I 
j Applicati^ of e^ponads to yoitager iggt at 
lew dosts did not inhibit developiMttt before larval 
differentiation• Moderate dosts ailowtd dtv^lopneit 
t i l l the app^ uranot of ooelU aad pigsentation of 
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ipi«est Qwmp%e%id^ ail ^«€ 
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mii^litiiajr tlpi* At liiisli^t !«••• m tmmemt 9ham9 
mm «i9e«miDlt imt m fm ««3ri mmm* a«rk«iliti «f 
m t^ fton fiAlm %9 mm% %isllmm i^XtrnwA l»y tliifiiriailiii* 
hpptimtim to 24 hm» 0M m^ ait «ffii^iY« imm 
«31<ivii e(«^i«t« f«nMLtl<% «f tli« l«iiff« Mt Itli^ii^ 
toti9 witliliiaiS atf itLopi«i^  i^tft tl^ v oei^li mi wiaAilkt^ tjf 
t lp i afipiiirtft* 
A:^li8atieti of liii^iiit €»••» t« 9l.dier «ggs AiA 
not iiit«rfi!rt wltb tht iiisnii iff tldpamt of taliiryo t i n 
r«ffiei»iiil)if fijrot imtm tMmm mmt fotsoi* 
Bmm itfiKito in m%wi^mmiB mM. fiili»p# ia 
Imteliiiif w«ft 8l*o olit«i>fti in iiofiia3. f«rtiUi«i «gg8« 
Q(mows t Hs * 105 
&m roiiati 4B%tiJJi«i itM.$ 1) inaiootoa thftt 
»t tlif ias* ago of ofgo, i»o»tftOoft ottivity voi o i^irfoA 
with o i l io i» ooaoiit^ti^ msi tlio i^ootiviftooo 
AotHnod vitli pfOg»oi»l«f ogo of tlio OKg* flit pmf 9«it 
iahlliitoft l » t ^ tm$H 1ifl»o« t*^ to I9*i2t 4*90 to 
5e«06» t6«|7 to !^,$5* 2l«i5 to S«,6i onA 55f98 to 
8f,8a» ipt^ootivi&jr «t i» i^f iO0t 1000 laa 100001^ 
ooaoitttjpationo* liiiiiiai Ofioid«l «oti*i^ t|r wot aotoS 
wkm t&o iggo ««Pt 1 i^ i liimr i l i* f»io'to«tt of lego 
//54// 
•HMMMMMK fMWnMIIMMMK M M M W HHnMiiMii mmmmmmmmm M M 
m* {Wmt) tow fveimm 9mMm^m%im» in pin 
f 
5 
5 
i 
WMMMMMMMMl 
1 
It 
24 
48 
$0 
1 10 
Cl8t88} 
to* 5 
(19*62) 
11*5 
(15i41) 
t#1 
( S*84) 
1*4 
( 2.^) 
0«f 
(4. 
0*t 
di«06 ) 
I4.t 
(54* J8) 
51.§ 
(!^ .845 
to* 9 
15»2 
( 8*15) 
2#5 
( 4*08) 
100 1000 10000 
•iMIMIMfltMM* «iMMMMI|IMMH» ^MMMMMMMMHI 
Oft 
Cf2*f5) 
«5#2 
CS0*©2) 
58*t 
C4S«8S) 
51#l 
C2f*T?) 
24«e 
Clf»fl) 
10.8 
?*f 
(€8«il) 
84*5 
(i«#10) 
80*0 
C#*^) 
42*2 
(2i* l i ) 
tf#f 
Ct1#i5) 
1i*1 
88*8 
(85*01) 
9f»5 
(?1»48) 
88*9 
(^•05) 
(55.^) 
I4»0 
(55*88) 
51»2 
^•^W8*» 
' 'f WfiCIIMl 
igtit 
WMNMMIMWMatll 
(50.80) 
80*1 
(51*18) 
80*T 
50»f 
(29*88) 
24*5 
(18.80) 
10*2 
(18*t8) 
8*8 
6<^8S* 
(11*44) (22*|1) (55.^) (4t.41) (59#4i) 
5*f 14.f 54#0 %^t t4.2 
Bi^m^tm «i« « 0*^ 0,o« i i fje • 2«^ 
3#la.f»t eoae* • 0#t5 0#B» % % " § $ • 2*08 
S*Bi«f«i& «ft x 0^0* • 1.80 0«B* ftt 5^ • 5*08 
(ftaaifttinBtd ^ralnis «rt gitgii In f«ifiatli«i«i) 
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«t 12 kmx «!• Bhsm^ sItdgittXf jr«Ait««a uttmt of tiit 
o^^omui* fturttiisp Fim i s agt ttbairplir tttaviti t&t 
Qflciaal ^fiot. taoomisft to 4t aai io hmm ^ 4 oggo 
iiffioiiitratoi fooir ooosii^fitf at lo»«r dooot otnli 
if«Ei at tbt hl^ifot &m9 H 1^,&30 ipa it«i& 0xmim 
tut piftsMit 9tuai«it 1^ 11 »«Mmtohal»lUtjr i i i not 
«ESottdl 55*^ 9«r o«t# 
A pimaaX of o^inrtatiitta (t«^I« 2) 9kmt& 
t ^ t tho ftotivity of tho iOi^ oai^  wao poaitiv«lr 
oorjpitlfttia vitli tilt lacuroiili^ iooo Imt iiipttiv«a^t. 
3Jjik:«A vltik tht advaaoliig act* lilt ftfoitttagt of 
ttfllifttolitft tggs at 1» if i2t 24» 4® ani iO boora faritft 
|Sf«ai 25*78 to ^•0O» m*4l to in^.^t t3t10 to 84»1«t 
4*^ to 59.811 0«00 to 4€»n wM 0.00 to 44*42 f«r 
tilt loirtat and lilglitat ooi»i«itratioiia# jNiaptitif i^* 
ifKKiaBii iiiialtivitf to agga vaa o^toff oA for oat mA 
aix liotu? ag^ at al.1 tkt oQiieiRtratioiui* Om tkt ottitt 
hmoA maximm liatelitat m^smmA whm tlit ogga v«pt 4i 
aii<l $0 iioisf OlA* 9%t agtiiri^ of t i t ooiqpowtft at 24 
himx «ai iliiiilioanl^ intmimt to 12 lioor aft tmt 
aifnifioaiitly tupcriov tliaii 48 hmm for dll tlit eoae«i^ 
tratlona* Hii^tot liaii%itl.€ii of 90*06 p«r tint vat 
fieojedti at tht ooiiiiiatioa of jrooaftot aft vitli ^ t 
// n // 
mmmmmmmm 
Bl* Aft Avtraft i idilMtti ^tt^lfif pir&«itii« Mtia «f 
WlaWHMHIIMIMMMMaillMMani^^ ( U K I N i 
t 10 m lood foooo 
im—i—Miiir «awMMMNiiMM(Hi mmmmmtminim mmmmmmmmm* mmmmmimmmm 
1 \ {n*m (43#48) («2*«m) (Tl.«i) mM) (59*53) 
t8,9 4T#f t9tO 95*f IGO»0 T4»5 
t 6 (25.41) (#3t5l) {%um) (T5.tS) (87.0e) (^.SS) 
18t5 4T»4 tf»5 f4»0 f9*t T5«0 
3 t t (t3»10) (58»1t) (55.^) (7t.S2) (84#fS) (54*45) 
15«4 33i1 68*1 69*7 99*0 m^t 
4 24 ( 4»98) (25*91) (3g.4«) (49*9S) (59«»l) (55t42) 
0.8 n*% 35»5 58*S t4. t 33»i 
5 4S ( 0*00) ( Sttf) (f8»i4) (5e.f6) (46.|g) (23*^) 
0«0 1,0 23»0 55*0 53*0 %5*¥ 
6 60 ( 0*00) ( t*m) (26*51) (33»20) (44*42) (21*40) 
0.0 0*5 19*9 50*0 49*0 13#3 
Mtis iif (13*22) (2§*«1) (45*25) (57*02) (^#70) 
Yaifioni 5*2 20«1 50*4 70*4 06*8 
ecmefi* 
S#B8* f«r t f i «• 0*69 0*B» «% 5si • 1*95 
s»BB. f«r eoRo. • 0*65 O*B, »t ^ • 1*78 
Still* fmt ag« x oose*« 1*5 C«B* «t 5?^  • 4*!^ 
It i t Ifiiiftt tern ti^l.« s tlAt t@fO(K> 1 ^ 
fimofSitifatlQii of tMt ea^ iiaMI f i t t 8?«04 gatt 90*^ 
fir Qoit lidiilitioit of Itot^tilai WIMI m§ miA liai }iot»r 
iggif smpmM^^f ««»• tttftt«A* With !««« oonoiii* 
tif»tl«m»t 1^ «Pt vat a t t4^ ttHl la tlit otioiatX 
tff^tt of tUt 9Qm&mli» i t m% w* A t^t no tlpiifiotiit 
Hammer in ofioidtl iiotif itf of tlio o^ i^ oiittd vto 
o^stsf t l Hotifftia f 4 w&A 48 iottir tnA 48 ai^ €0 Hoiar 
oii igit* meiikmt m tiipiiiiotitt Uitmfmem i» tiit 
attif ity of tilt eii«idoai vart tovtaitt vlitB 0 m& #0 
%mm o3.i «|ft wart tiN t^tA «itii 10 ppm afti hWtm 
oonemttatiosit* ftta^unt of ti^t vitMa fix lioavt 
of ofipotitioii vltli t»000 aai 10,000 ppi dtttt of tUt 
olitffiieai p3POft£ lil^ j^ i* ifftttitt* i Fttaotloii in 
aetiYity vat aotiotft witu tlit t^gim of t^t tist mA 
aiiittiOR of tht olitailQal* .-^ JSC^^ ?^ '^  ' ' t ^ 
oomomo t Ai>M85i W ^"^ ^^^ !^^ / 
^ t irttiatt (ttf>2.t 4) m6si:s&iiikM^B^m0m ^emA 
of Jitpttivt torrOatioa ia tUt Ofioiial aotiiritf with 
ifttfttt to aivi»ttiiig ago aaa pttittft o(MF3fiaati<»i with 
//58// 
1 1G too tOCm 10000 
1 1 (H*m (4n««) Cit*i«) ( t t t is ) (87.01) m,m) 
17.S 44»2 tStt 09.i 99*1 70.0 
8 6 (22#lf) (39»a5) C57»IO) (75.25) (90,00) (!».54> 
14i2 40*0 70*5 t1»7 t<^*0 6S.3 
3 f2 (20*5S) (5C#^) iSZm) (67»55) (78»8|) (5!»27) 
12.5 55.4 65.f 05.5 96»5 60.0 
4 H i 6.09) ( t5 . i l ) (54.tO) (44*90) (55»18) (32*B$) 
1.1 16*5 51.6 49*9 67.4 29.4 
5 48 ( 2.49) ( 0.00) (25.71) (52.76) (42.98) (20.3©) 
O.a 0.0 1$»2 29*5 46*5 12.1 
$ 10 ( 0,00) ( 0.00) (25»75) (5t.92) (42t12) (19.^) 
0.0 0*0 16.2 28*0 0$§ 11.1 
8tts #f (12.71) (25*55) (41.75) (55.61) (66.0t) 
^mtiem 4.8 15*9 44«5 64.8 85.5 
S.THt. f^ ag« » 0«64 O.B. ftt $i « 1.81 
s.isi. fflgr eeae. • 0*)^ CD, At 5?S • 1.65 
S.lii. fur i f f X eom*» 1.44 O.B. t t 59^  ** 4 . ^ 
//s®// 
MHaiM 
Si* Aft l^mmm iiM1»il«i ij^ t^Mag f«roiiitait Ktaa of 
lf»* (lioiir) f ^ varioiit odneiiftttAUoiis In pps various 
1 to tO0 1000 lOOOO 
•HHMWIW* <MIMaHH<MiaWMl MmMnMIMMllMW MMNMHIMIIIiiniMK «IMMWIMWMIMIM 
t 1 (a*.^) (40,s«) (®#y) (B t f i ) (|4.08) C^tse) 
ti.6 4a*T ?4.0 92#8 98if ##5 
t 6 C25»?5) W#f8) (p.16) m*^) (81t1?) (55.56) 
t5.t Sfi8 ST»4 i8»5 ft .« 64»t 
f 12 ii6.m) in»i$) (p.oo) cs8.3«) (p.m) (49.53) 
8.0 j n i fe*1 m*4 h*$ 57*5 
4 t4 {4.0S) m*m> (i^*m} (46»i4) (^#40) (52*?) 
0.5 15»5 2©»5 55»t 69*4 28»f 
5 48 ( 2t4f) ( 4»9e) (22*01) (5O.I4) {3&*m} Cl9»?1) 
0*2 0»t 14*1 25.1 59.4 11*4 
6 60 < O.OD) ( 0*00) (21*10) (29*98) (58*05) (1?*85) 
©•0 0*0 15»0 25,0 38*0 9*4 
nmm nf (11*75) (25*49) (40*52) (55*86) (62*!^) 
t ir iottt 4.1 ^5*9 41t9 65t9 t 8 * | 
eoats* 
3«1»* f«r agt « 0*65 O.B* mt n • 1«78 
S*f»* f«f @imo* « 0«!»l 0.B* nt «^ tt 1*65 
S«li* imf ig« SE e(m&*« 1*42 0*B# at f^ S • 5*99 
(^^vintfojniti tttSmm «rt givin I& ftipwtlLtsM) 
/ / 0 / / 
ttmHiXf i«pofittd iif« &At{^ ii vliiii t^rttttd witli 
oaia ii^a gav« iwt^lif mm 10*00 ptt e«tl mt tOfOOO 
fpi a«f«* Ai>9lieatifl» <if lOtOOO ppi #f tilt oontoiB^ 
to iig« vithlA t » It taaiart «f otipoil-liGii tttuXtta 
hattliiiig fnilnrtt ytuitilJic lapQH t$«i€ t t 84«08 fm omtt 
iaMtiwiif« ftt 1 «ai 10 ipt im ^ hmm «i«i « i^ 
aliict too piT oiol iiftt«!^ iiK mmm»^ ftt tli«t« l«f«Xt» 
OOMPOtmu t Al5»55#7t 
flit atiii ^ vasl0fiw «f•• gifm la tia>l« 5 
flu^nif ^tM 9cro«it«8# tf is^t^iA iggt to » alaliaiia 
df 15* 18 fo; 10 how aiid ipp oai t MxiKai of 45*8$ 
toy oat Hoiiff oU oggo* fiif cffooto viro olgiiifl&ajitlf 
Utimmt tfm m»h ^km at it i t lit 24t 48 and $0 
hoior «g«i« mo Mm of vttiFl<mi ooaoiBttationi 
iittf»i8tJfatoa jpiatag li^iMtioii of 8«S8» 17»i8f 90*7$ 
42i29 «)i |t«$f pit OMt mt It lOt Wf 1000 «ai 
10000 ypiy ifiipiotifilf • ^ t ootivitf Of iaoh oQao«i» 
tvation of ooaponti imo il«ai^oiiit:Mr tiffttiiit a ( « 
ol^ «r« iteiiasEi iaIiiMtiffii la liotoMitg «»• iPioi»Nlt& 
«t 10^ 000 ppi C75«6€ fif 041 )^ f^ ono kwm oU oggst 
H««r«r«rt ao otiolAol tfToot of tiio oonpoiaii o«o34 lit 
oliotrt tS tt 1 aal 10 1 ^ eoaetatmtioat vliin io hmx 
tM ii^i wtzrt ^tttt i* 
/ / 41 / / 
fiibit 5* OftoUa tttftdt of eospimiiA 115*95477 m ^ » 
W 4MMM«M • » «N 
Si* M§§ 
90* (hotsr) 
1 1 
2 « 
5 12 
4 24 
5 48 
6 <0 
Umax «f 
ooftos* 
4ir«»ii« i i ^ H t i i tiftttiiiiif pivoitttigt Xtoa «f 
tow vftirioiui oonoitttrttloiii la pin vajplout 
• • • • 
1 
15.20) 
6.9 
11.49) 
4.0 
15.00) 
6.7 
6.10) 
1.1 
2.49) 
0.2 
0.00) 
0.0 
to too tooo toooo 
29*11) (46*!S) (62.80) (75*66) (45*86) 
25.7 52.6 79.1 95.9 51.5 
26.72) (45.16) (61.80) (75*18) (45*27) 
20,2 46.8 77*7 91.6 47*0 
25.75) (57.95) (50*78) (61.94) (58*16) 
18*8 56*8 ^ . 0 77*9 58*2 
19.55) (^ .K) (95*54) (41.99) (25.58) 
11*2 20.4 50.5 44*6 18*6 
I •98) (15.45) (22.08) (29*47) (14*89) .8 7*1 14*1 24*2 6*6 
0.00) (15*21) (22.75) (27*95) (15*18) 
0.0 6*9 14*9 22*0 5*2 
8.58) (17.68) (50.75) (42*29) (51*69) 
2*1 9*2 26*1 45*5 ^1*6 
S.BBi. tog agt » 0 . 0 
S.Bi* tog ^mo* " 0*48 
S.lSii* lot i f t X eQ»o.« 1*19 
(fvtaffoniii l^aliiM u*« gifin la pwrmthoits) 
O.D. mt H ^ 1«50 
0*B. at 5911 • 1*56 
O.B. 0,% H « 9«94 
//42// 
OCMPOOltD A1M00$5^ 
Xt U iMtt ill t«ia« S timt tht p«r o«it tuiteliliii 
t«iltup«i r«iig«A f3Pta 0.00 to 11«i8t 0*00 to 27*85* 11*S4 
to 4(«20» 18.35 to 59*52 OttA 22*t5 to 75*55 fOf 1* 10* 
100, 1000 aM 10000 pp«« jroipootiviilj* Mftxlana Ofloldal 
aotlf ity m&t i^ooorioi with otto liour olA oggt (11*66 to 
75*55 p«r ofBt) oaA aialiraa iritli 60 how o^ d ofgo 
(0«00 to 22*75 9«r oint}* 
(;oBp«g>tif f fp^p^gapifff o | ^OMmi^ ff 
il sotiooloiui osaxiiii^itm of tho 4&tft f irMMtod 
obof • cad 00 iiwiiiritoi la to^lt 7 «ov«iloA tiMt Ro»10» 
5100 fof • tho liiglioit OfieidoX ootif i t j* Othit ooBpomiAo 
in orftit of Moifit voro A15»54601«» 415*54855* m*Wt 
Al5*55477 «aA A15*70055I»« nmmm$ fto oigiiillotiit 
diffotittot ootild %o olioiiffot %flvt«i tho ootlvity of 
ooaponad A15*5460ii ircni i15«5l855* Slio pmi9»m&e% 9i 
•oaipoaiid A15*70055h « • • p««riit ssong tho olx oooQiouiidf* 
Ahnoffswlitioo duyinf l o t t a doff olopiiKt Of 
dtiylAs nitaanpphofio oould not ho dolootod vhitt 12 houy 
i t to wtro larofttod with 10 «nd 1*000 ppi and 46 h«nv oggo 
with 100 end 10,000 n » Of eonpoiBa BO»10»5108 tad 
HS»105* fho lairfoo oontiimod thoiv aoraol doti3.i^«it 
/ / 45 / / 
«gg« t f U»g^eli€llj^ 
Si* Ai« , Av«rif t Uiaiibit«A liAtoliiag pia?««itig« Vmm of 
•iiwiiiiiiWM»wii«i>>iw»»»«iMi .miiiiri.ii«nimim mtimmmmmmmmmmmmmmmmmmmimmmmm IU[f0 
t 10 m iooo 10000 
iWNM<wMMiM» mmummmmmim -mmmmmmmmmm 
i i Hum) mm) m*t^) im*n) rn^ss) U3*n) 
4*1 21*8 m*i 74»0 ^«0 47*i 
I 6 (15*00) Ct7*f4) (41U«^ ) C5S*tf) C«f*f4) (42»05) 
^.t 21»0 44*t tO»0 8t,» 44»8 
5 If c 0.55) ct4.|5) m^n) inm) w^y) CIT*«9) 
2»1 t7*0 f«l*1 «5*f i4»0 5t.4 
4 24 C t»i7) (15»4t) C23l.f05 CS1,18) (!^»t?) C22*2t) 
0#5 7«l 15.4 »S»8 15*1 14*4 
f 4@ ( 2#49) C 2.49) UUU) (i%0) C2T.59) <12««4) 
0«2 0«2 $«9 11»1 21*2 4*8 
$ 60 ( 0.00) C 0.00) (11,14) C18.S5) (22»T5) ClO.55) 
0,0 0«0 4*0 8*9 1$»0 5*5 
mm ttf C €*n) (16*21) (28*97) (59*89) (49*72) 
f«ri9iii 1#4 7*8 22*1 40*8 58*2 
©<B*©»* 
s.ia* tm ««t • 0#fi 0,1, «t Sfl « i#44 
s.Bit f«f 99iie* • 0*47 0tD» at 5|f •• 1*»t 
S»m# t9B l i t E esaw** 1»14 C*S. mt f j l • 5#22 
/ / 44 / / 
faiH« 7* Otii^ ps7atif• «ffiotivitt«f« &i ooa^mmSm 
Ho* 
1 
t 
5 
4 
5 
6 
IS • tOj 
10*tO-5t«^ 
ii^n$QU 
At5»548|5 
A15*5WT 
A15*W55»i 
f irei iK^« fasr a l l afiKi 
?l#41 
42* t$ 
59*» 
58*19 
30«t6 
1^«IS 
// 43 II 
f )itt», tto abttOvMOlty Ant t« ftiJlii^ta tlftot* of tl&«i« 
^ Mtivt oiMipmmA* eottli !»• i«tto%«a Attriag t!it 
At0«y« oeoduotid on tlit last iastav l««fa« ^ 
gtyalclitXXt vitli doapount Ito*t0«>9l06 luif • «X«« 7«f ttl«a 
tht Moldfioal Mtifitjr of tliio ooppomAt MOfp!iog«i«tlo 
d«x«]|g«i«Eit8 w«ro eovood oai lat«via«ai«tifO of varyisg 
eat;«KQsi«9 l>et««A \am%% 9»A pui^o vito prodoood « i ^ 
tht adsiiiiistratlQA of 1 JDI dooo of (tOO« tOOO» fOOOO 
and 100000 PPB) diffdrmt oonGintrotiGait* 7!it oxtint 
of |a?o»«rvitio& of lasvoX obitfAOtovltttleo dfpoadod on 
tlio omcitttratiosi of tbo dooo odaiaistirod* fhtiot 
tlioot o%i«vTfttloa0 ofldwood a positivo oorritUtiaa in 
tho oetlfitjr ef tlio ocapouad la tlit «i>hrjronio aad post 
ontupyoaio ota&to* 
CHAJ^ IBR T 
B I S C t J S S X O H 
flit «ficiial «ff«ttl9 iffaliuitti %f dipping th% 
«Sgt t f P«y^^li|a> !iftf • ifcvfid^«t %\mM i f * «iiA Aott 
««• tvo iii^ttplimt omttitrntisf ee^p«iiintt v l i i ^ tiil3Ltiin$« 
lit* Hati^aMlity * f *gis«* I t mui o^tionrti t l»t %hmt9 
«»• ft ipra&iwl dtellat in tk% litlotuitiiUty of *ist wltli 
tit* a^anolug «i*« Hg&tr *0ii**iit«atiai of titt oonpoaaii 
alt* #*itto«A til* lutelMiiiilitir of •§§«* 
y^ ff*o1i of ii^ » 
siaM mtd fiUittsM ( ins) ««r* %h§ fivot to ahMr 
tli«t aipUoati^ of e^iti* «x!gp*ftt of tii* $mmil* hogmmtt 
mmTi^gBm (JHA) «|itftf^ioii** to t»mW^ ^ A «gs* of 
y|gg|ioooi?i» i^yt«m* iaeii'b»t*& * t t$*Q pifct«it*i 96*00 
f «r o*Kt liAtoliliiit Imt 1 or t iof «4d *iap v«r* !**« 
*ff**t*A audi 4 ^jr* *fl«r iiioi^tioii t^o igg* «*r* 
virtiiiXljr lii*«uiitiv*« Sating t M HfMont Initftlgatioiuif 
«gi8 of sljE aiff«rint og** vor• tftkoii* fh9 ao*t off«otlt* 
ooopooaA, lo»10»5108 at « dot* of fdfOOO ppa g i t • * 
littoliftMIitir Of tO.ODt 12<9ti t f * i | f | | |* l i t 59ttd mA 
5$«I8 f«r o«it f«r t* 6f ia« t4« 4 i oai i^ feioiup old 
oiirot ir^poetiYiljr* aiallafli'i In tli* *«* * of ^ * 3.*ttit 
*ff*otlv* ooB^ omidf ilMOOiHi tilt lifttelitliilltf «t* 
/ / 4T / / 
tmaA t« %9 2e«4ff 50#4i» nMt €1«27» 12*61 «aA 77*2$ 
p«f oittt ft% tilt tttit agMit ;rti^«8tiviilf* I t is laqAitA 
tmn tliMt dmtft tiitt ^ t hmm $smamMiA i t i t ttvt 
flKciotlllp s«!iiitif tt $ t9 I t tieiar oli ikirt c3ii# iMSitlYt 
^ttl ft Bfmwp tfoSiat In iiB»it&fitj 9«0«pt m% 24 Itonrt 
folioiv«a !i|r Itftst fffifitiiriBiMift la 4® «»A 1^0 lioor «3.d 
«gga* fli«8t jr««idt8 l»iiiiiMa.ljpr «ipr«i witii t M findings 
Of Slum laid wiXllfttts in$€)* 
fiAleiar tnd lovirs (1970) iMlgaiA toaivluit 
pajN^ltl i3Kpirlai98t« to tttilar tli« f troiiitaf t !i«ta!ilaff 
Of tilt tggt of fpllaihai ifyy|y«itlt « l ^ oospotaitt 
tgtnt^ii 4*«ttliyl.tatdi^ qnpli«io3^«4t 7«^ «poxy*$t 7*tlaitl)i^i'' 
t^totittt* for 1 ppB tkt ii&tolM3>liltjr mm tom$, to l»t 
2*0dt 21*30, 47*00 tni 57*00 f t t tint fo» ^^t lifts of 
0«4 liotifs 0*1, i»2 mi ^3 Atir«f 9ts$t«tlvtlr« i t 
10 ppa t!it listohiiig wss 0«00| 1«00f 2*00« 1*00 tat 4 *^00 
p«? oiftt for tilt t f t t of 0«i nonrti 0^ 1 # 1*2t 2«5 md 
3*4 dtrsy tttiptotivtljr* fliMt «littffttloiis in f tn«ptl 
eoifjrol>e9Pttt witli tlit tiftBdt i^tiifvtd in tItgttietitUft 1^ 
tUt ttttlior* fHt tcss of f*yafiftf^t « « M vttf ttnsititt 
anting tilt fi^ pst iitif of tiit tgi i^ift (l*f ityt) 
tlitrtfts tilt i f i t of S*£|^y||^wtsrt fl^t t int i t i f t onir 
npto 12 hours* fkt inoilNitiom ptriod ntntiontA for 
t*v»rliyt8tls WIS $ dtsrs ^t^tmt ani Bcvtrt* 1970) lint 
tdt tigs of t?*gttlelitlit morflMJljr Imtolitd In tliotit 3 
/ / I S / / 
im9 9pmi^ m % §mmm ifsoiilaiitiijit i t tftii Ht tAtiljr 
atdluetd Hkmt tilt Iil4i^«r iig»iitiYit|r of y#wi3UI^ Lift i» 
Of iBiie}i tlioiftttP duration tHiii my^noit^g* 
ooati^ umtii't t«ftt wms§ oontisotii i»7 s«ivfttt«t« 
tfiA Sirifii»t«fft (t974) to «ttii|r tilt iaflittaot t^ ooipoiiiift 
lo*6»S5|0 (attliya. 10, 1t*iqp«iy<»7«ttltyi*|» t-ii»ttliyl-3iy 
6»ttidt9a4iiROatt)oii tilt kuteliiJlt of tUt ms* ^t 
fgo^fwift fpaaagjim* flittt tullitvt '^ttttft tUt i ^^ 
liy v«^ ;>ottys or kvpt thm in tirttttd feoi xtAlt* Oat dtjr 
«xipotQs*t to vaposrt 9i iQ mg mi otioirtA $4*00« ffM$ 
44»0Qt $4«00 aaA 68«00 $m tint ImtoliiiliiUtjr of tlit tggo 
hcfisg t i t t of t4*2S, 48*1^* n'^'Ut %p|00 tni 120*124 
htfmmt irttptotif liljr* V1i« tigt of tUttt m^ vtirt 
tifittta tlufOtti^ foot «t€iAf tilt ^toiMOiility ttt 100 ppi 
wtt foaaA to 1>t 4@*00f €4idO, €8«00» it»00 anft d4»00 f t r 
offit» vtiptotivikljrt fUt ifwniltt Of tibttt tuthogrt t l to 
« i t t i u i t ^ ooafo«B to tht t f f t t t t wm<m^$A on wmdmm 
tgtt of Ptima^hfa^t iM tht f jrttont ist ^itigttiffiat* 
Hi#i tontitifitir <if 11 tiqpoiaiit to fv«rii tggt 
or «ptt 4 hiomt oM tfst vivt attenttiratti j^r liMif«rA 
.Hi fiiiitiM (196T) ftr ffir^^ioBft smmlA «a4 jtimmm 
SXSBXkf ^A^^ord (197Cni) fog ^y^opiic^ offaroy^* 
&tiMt tad stima (1971) tad Bttolia tsd dglHt (1975) 
1^ gy j^ goaotttf^t t ^ Fftllti f t # « (1976) for 
,/ ! 
// 0 // 
f ti|»f!^f m9m» HmwmMmg ••neitivi^ villi tiit 
imttliiaf ttt ^tb hour of i}a«ii^ «lim «*• i3.1iuit7at«d liy 
RiaaifQivi ma lHUMM (t%7) in a^mloi^ qti^  ffqymiifi ana 
Aiit!iff[^ tt«| y«royi» GiAliis a^ a SitnaJL (197S) tli<i ai«i»l«jr«a 
iatfftotif ia^t of iimspma&9 w^m t^flim,timm wtrt atat 
m 1t«^ lioiay <aa iggs of .-^ a^ fi m^B^i^* tli^ « iaouliatiQii 
ptrioas at aliottt aS'^ a f^ i^ y|^ 0|^ »3g^  ojogoyimt Aatli<»ii> 
ItottiNi CuaafOkfa m& MllUamt fSS7)» f34 * f28 lioiurs 
CMaafiira «&a wimM»» ini) aaa 
144 «» 145 hmm» (§il!»i« c&a Siiituilt If75i ifttolin msA 
tiabidf 1975) i jftspittivitlyt fil^ %MB %M^mmA $M 
Yl«r« It i s iiif«^ia tkftt til* littltliiiig ooudi net !>• 
pf«f mtii at aojfo ot X«a« l i i^ tlit a^pm of ineidNitiim in 
tilt "^ ur^ o ittitots atuaita %7 tlit tt%«f • aittla^ jpt* Howof «?• 
^ E*l£ij^ii^ ^^ «fptoxi»»tiil|r sia*«t«ft of iaot^atioft 
p«rioa iaoii tif«sia got atfiatoa* fit iaotaaoot H hme 
inoiOiatoa ogf at IfdOO an! 10«3@0 ppa oonooRtvatiaii of 
eoispouM R»*»tO»9tOS oi&iMtoa l^ «07 ana 40*19 pfp outt 
tiatoliiiif, jftipiotivi^* f i t iigi of 48 hmm tgt tvifttta 
vitli f fCKK) «ia 10|00Q ppt oonoitttvati^it Of tltt tast 
tovpoima gaft 6f*?4 ma 51*18 ft» t«it liattfeiixt i^rtt* 
ftotitt2|r« 
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fa ^ t piiitaitt »f nwlm^kmm tmA 0iriid«it (1970) 
no n«iitl09& of tli« •«• «•• a«d« fde iisg« of cf^ ogialtfli^ gagK 
pmiimsaiBM talciB f«r ttstinf tlit 0fiel4«l offoots* f&« 
ifi^^to Of mBfwtmm md ^laoton (t§74) l^trtain t t 
9H»!^  hifi&r oM ifgo of (^i^ yf^ijlld aai ^yj^i «olfi^# 
smmi^ifitf hm %%m 0Lmvmmt9& foif 3*^ tmm o3.A ng^ 
of tiotli t&^o optoiio* oorjrwipQniliig tomillso w«r« 
alao «l>taiata wtiisi t$ » 41 lioiir oM tsgo of (^ •yoaonoll^  
woro troKtoa* ?«KO oiair ^m 4i ii^ aiPi ««ft iiMio 
•ffifltiirt «»A too ti»«i siroo*l«p ooaointviitlon viui 
aoetoMfr to ai^wrt attt^ dUiK »«ptftUtii« of joimgir oggi* 
^^  g»i^ elt.ff3.1it afl«p 34 Ikimvi tnoDiiNitiott tO&»foM diw« 
wiMi ftiidfi to got Appfox&mtiair oittllot liMMtiosi of 
m% %mg old «^ r«* flxuAf « i ^ ooiipoiaii )io*io»fioe oao 
lioiit 9%A tcfi «t 10 |)pi Hiovtdl on laiiiMtiQit of 49*48 
f«r dint loMI 24 iioiiTO oli oggo ot IfOOO |f« dipiotod 
tlio ialtiliitimi of 49*9? f«r tint* Slaeo tlio iaoi^otion 
p^iei ^ gtpitloiiiaji wfto ititiflf Itftif to tlt«t of i^Hyi 
ooamtfiafi* tilt 24 liour dmlm olitoliiii for g»yalolt<^^ 
iiro emm^ftM* to 49 liotsr of ffllft^ £SS|g | i* Httnoot 
t)it fifiiiait Ants o«isrol»oviitt to • «to«t oastint v i ^ tlit 
flaaiagi of liiofaif3.«io moA 3mmm (1974) # 
A ooaspiotito of tht o%0f • Aliei»iii«i ritooXs 
that tht #isiilts Of faifioui voi^ iwrs on aiff«r«it iaioot 
•ptoloi diopitt tttisg idLii^ tir ilvttfoifioi t«o!mi%ttii 
/ / 51 / / 
art g«ii«rftllj in agviiBint* fht praiiat fiadliics of 
I*SilS!lft2i& «rt;«iA tuppoift to frlov Olifirfatioai with 
jrtnpoot to tht biliftvioiir of «co to tht iaflniiieo of 
4H eoBts^ QiaiAt en liatoliabiiitr* 
flit iavottigatiOtti of SlLioMi «td WiXiiMif (19€6) 
ia^«fttod that tht otagt at whii^ cihrj^iio Aiff tiLopKfnt 
^^ lPy?gghoooyi» ap^tgoi ogga ««• bloolcta wta jriilato& to 
tht nptakt of «Fr htoauflt topietl ap934oatio&i to 
fiptthly laiA tggt wtrt noet offtotivt than ateplt 
oontaet of tg(t with aotitt papir• Anothw tttiAjr by 
RidAiftrd mA wiXliant (1967) tfiovtd itertttinff par owt 
hatth with tht Inortttt of dttt to frtth tK$0* In 
Hyalophoya tttgopJa 7D*0D» t?*00t i^*^ «nA 0»0 par 
otnt hatehiag waa nottA for 0*061 0»16« 0*52 na 0*48 jog 
doat par agg of ajmthttit ^ i irtaptetivtliar* Tht 
findinga of Rttaiakaran and 9jpiadalt (1970) m (%tgiatoqtBrt 
faaifaran^ alto aanifttttt tht laovtaaing tfftotiYtntaa 
t f JB tttBpound with a viat in dott» fht dottt of 2*20* 
20*00 and 151««0 jig/icg aaaa t f Bmi ( l i t j | |^»t 19i6) 
goYt 95«00t 15*00 «id 0*00 par oant h«tohiag« jrtapttt iv^* 
fwethmt tfidtnot t t tht dtoliat in hatthahiiitjr of tggt 
i t availabit t»m tht data of Biddifocd <1970h) whtvt 
tht txmif dapotittd tggt Of RaraXophoya tttgopit ahottd 
// n u 
83«00i 47«00 «iia 2*00 ^m »«lt iNrlohlag «t 0»1$« 0«40 
that tog tht aott t ia i l t iv i ngt of on* lioav wit!i 
e<»spo«iii Bo<*10»9f^  mi. All»70@5l^  tilt iMtetuiliiiity WAS 
74«22» !^#^» ?7»28« t4t54 auft 10*0} «i4 i8«52i tt«15» 
55«80« 40*«8 «iiA 2i»45 9iir o«tt st ft 0« 1dO» 1001^  «Bi 
10»000 fpi 9fl8io«itsmti«Byii irMftotiv^y* Althoai^ tli« 
jriSlfttivt i f f tot i tniM* 9f tht ^ # eos^oiuifti difftrtA hvX 
la ^dtb tilt aatit tMlair tirtnd i» «fiAfCit« t t t t t f tlit 
ocinpoaads li«f t t l to m mm « i^aiiutl dtidliit in luitohtliility 
vlth tht iJiertmtiiig oQiiQ«itiniti(Mi« mm% tbttiftatloat 
«rt la «ier««s«[it vitii tlit jftfuXti t f mattim wmiam* M 
B«atioiiiA il)ovt* 
l^ jEpffiplBcitt m tht «f• « i i Ao«t iatiraetioa li«f • 
•110 li««i GtatiBj^ttl t>3r Waller moA Bmm* (1970) «Bi 
SirltAitsft «iil Sirivtttctt ClS74)« f M ^ttultt t f f a3.let» 
«al Bwrtari (1970) <m I * 2 I E i l » l i i «^ «»«4 ^-^t <*0t 2t«0, 
f$»0 tad 83*0 ptr 0iat tuituMii; t f 0»24 i^ mt ^ j tggt 
AiPl^ ia 0»01» Of If l*0« 10*0 «id 100*0 j^ e«tti»inti?«ti<aiSf 
7*iQ?tti7*5i 7«4iattli|l«2«iiot«n«* SiadJL«r dott «fftot« 
haft Ifttui dittoaiti»it«i Itjr '9%pmm afftett v l l^ tluftt 
oacpeuaas to 0<»24 lio«ir oM < i ^ of f»yg^yfttit iad 
//f5// 
lit«loatf»|, gas^^SSSM* T>^3fmMi3a$ tuktehM^mty with tlit 
lji9rM«« In do«« Iw8 alto hmm metaft «t Htfmfmt «§•• 
1>jr vap9i»? ant food ••&!• tififttomt la fgqMtodiyi^  f^sm^mt* 
fa lunnHatf tfiiinaa tr«i otioidal •tuAit* 
itiggiata %h&t mmimti^Hm» imm a pavaaaiiiit isflmiioa 
091 tlia hat^iliig af an^ Ivifaiqpaativ® 9t thw Inaaet 
apaaiaa eltoafa fojf atiaidal affaata 1»alimcliii ta 
itlttmrmt &^m9 aai famiSlaa* 
RaUtita affaotitaaaaa of eatii^ ffliaig 
fiia itibc M oaBpati»(ta aiadiaA 1if tha pta«aat 
amtiiaar aliaaaft atieidai aatifitj In vaifinf dairaaa* 
Mffariaeaa la affaotlvaaaaa af vaisloaa m aaapouada 
liaf a tsa«i daoiaiiiitai hf aavavai vaetapi ia aHiav apaali^ 
alia* Baglay aaA Baaarafi^ Bi (19*^) »a]?i^ai affaatlva 
omecatjmtiaa ^ i^T^pUm^ mA fO^ga/ea^ fat Eaaiaak 
aaA Boaava aaspom^ taaaltliMr la S4*^ aaA 100*00 pm 
aiat atiailaX aatitity» iraapaatlvaS^ la IPiaat^ lpii^.fai^f 
Blaaaaay of 2$ a^ qpomia f^iaa %y Wal1N» anl %mmm (tflfl) 
aa tha agga ^i l*SiSllMM£ taeiaatnitaft prat«Btlaa af 
90*00 fm e«at liatahlJic at laaaat ieaa ^t aaah aaapwaii 
vhiali vajrlai £raB 1 $|K to I0»000 ^^t siidLliatlyf 
dlffarcQiQaa ia tha w^ faXaaa hava haia aiaplayad fav 
f^ia. f^ayaiilla aaa §fi^ i^laata (liiafa?3aaa thd 
^aaiioat t974)« Utoila aal Oi3.1ila (1975) alia m^VuxwA 
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tilt evioiaai tffttttif iiiwtt of 33 dmptum&B m SSSSA 
fmmtlkl^0 fHt AoiM I^MIiitlJig m^fmi^ d«yid.oi««B(% 
liacvt b««i f oiml to aiff«p l^ oii 0»&t to 19 M ^Mmn th% 
eospomdi* f»B«i jg|||^«Ct9fl) «^i« oo«^ piuriiig t^o 
ovieidol oettfitr of l§H«o ObticfoA ID^ JMH I^IIC £«« 
O#0Of to 0»t ptf ofBt fojr lotigwifto ftsam* 
la ttit pt«i«tt ottiif v i ^ y»fia>,ofeoxxo tuo 
eog^om^ Ho^t6»5t^ Iioii atplotii tffi»foli |irop<»!ii«raaoe 
Is OfioMoa. aotifitjr ottar ooaipoQiii Af|«7(IO|5li* for 
iaotmeot tho hoteliottility < i^orfoft for out liwtr olA 
mm9 witli HO*10»?108 vi^ 74»ttt 56«22» ?7*28 aaA S4.5i 
por omt «t It 10, 100 oal 1 )^9 pip ifoifootlviiy« 
fhoroMi vitli oosipomMI Al3*?0055li tlio luteliobUitj at 
10» lOOt 1000 ana 10»0(» $pi ««• tg*19t 59»80t 0*m 
m& tl*4l por ooatf ti^ootifitljr* 
4 Qooipoettta of tiio i^oft aata illnotiratoo 
aiffi^mXtr in avovibag a OOIHOO donooiUuitot to eotmxt^ 
rolativo iffootiv«iiMio aBong Inoooto aao to tlio diffaroat 
«sp«ri!s«itai ooiilitl<»iOt opooioo tmolvoA aai tlio 
ooBpowido tiwtoa* Hoooy^ Tf tltoao Uiimtmmm omi&m 
ttio i«ftora3. ima«rotaiidiiif t^at vaviatim in aotititjr 
ooo«ura Am to fweioft aiuiooplitiilitjr of iAaiviaaai opooioo 
to oOMpeiatio of aiv«pto otviiet«»«i* SiallatS^t '^t 
vatiatiOQ In oviolAai aotlfitr o t^aiaoA la ty*|wilelifilXa 
appoaifo to t>o duo to tlio div«Miitjr in tiio aoXootilar 
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i t titat t&t two «oapea&At (ffS#t0f mi S»»lO«^ 510e) vli«i 
•ppMift to 12 ii«l 4® hsm eu §im *t« »»* aifiOft oay 
dilityift i f f tot afltjp tilt liftfoliliif of 3.ftrf«o 4ti«liis post 
•Hlityotiio Hfo* I t AffiKUfo to ^# a pooiiiiufity In 
I *Bisl l iM* ^^" lao«aiiitivi^ tovaiHIi Ailoyii tffooto 
Aoot aot otiliotoiitiftto ^ t ifotidLti of mmlim wovkia?* In 
8«ait liisioti inelndliif is^npUc^mm Cld<iifoifi» i9$9, 
fdtOt« moil I tfttt i m i timio mi ItMrrmoot 1970t 
EiMlf<^ anA fvtnm* 197^ 1 Itat mi Slui^iifio« 1975)* 
Rinoot i t ffiajr %t <ivi&oi tltat t^t tvo ooKpoimii oppUii 
to t&f m^ oithir iigroioi H^E^oaro tltor oo^i mot oir 
t M iftolflo it&t«3f« oai einipositiosi of g*yii3^iil3.§ ogg 
ild »ot ^oapttti to mtk oospoimao i!i*tti*«ioli oo ioloyoi 
iffteti mm ooaoimoi* 
It %ll 
Aaaiticaaa ot»«w«ti«at lae«3p»®piitia toitog tlii 
-^mw^ itiidi«i witli eoa^ enaa B««»t0»5l06 (m tlit last 
ftotifitr atixiiig ttf^MSQrphdslf* fliii laaieiitta t 
otnriSla'Ilm in tfftotivm^s tf ^MA oanpiiimA at tilt 
iBil»tj(mie «xift poit itttifyQiild ttagiNi of d«fia.»iM«it« 
a oomoi iiftt«r« of ^otli ^ « •ff«iti of |«fiiioida on 
iiiliaoffplioait m&, miistffti^^ i f f ^ f s m t (SSjitta j | j^,* t 
1974)* HovifttTt it 19 not a wdt* So sor^giKiitlo 
aetlf 1 ^ was QOtieoa i^m Hast ^istaif Sjuftaa of fg^^pata 
aiflfaa (Ii«[^ l4<9tti9a i iU»»tiiiaa) vara traataft irit]i 
eoiipomtA ix» H«>atliyl»ti a«>Ma (iai^ ut|3.tlilo3.tai%aaoyl.) 
athsAat alttioiii^ tlia aggs vira 8aaoos>tll>l.a (PaHaa j|t ^* # 
flia tisa of ai^lioati^ai %t M §mpmmi lias baaa 
iri^ftai to eausa alyn^md iif tlaF>u»t at '^a blastodans 
otafOf f aiBi htmA fOfwitiOBt iilastoldiiMia ani also at 
th§ iimSL Farioa of Xayrtal diff«r«itlatiQit (HiaSiffl^* 
19T0^ t ifttolla aiiA 0iilMo« 197|}« &i^ i^e and smnak 
(1075) Mii l^f^iaaa «si iTaaasm (1974) liatt also 
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tlae of t]ftftt»«iit «aa tti* 4oio« 
ftit maro of gtiwilttfiiiUm \0m ^sttmm'kmm^ HiStp•& 
ifi otiO«*f lag cost Of tNi %f paffOB^ diotliigedoliA^lo 
•tat00 of difftffOBtifttioft «%« iiritejpoiiio dof liopiiiil 
tttoi^od* £ii tlilo otuijr it «•« oooB t!i«t «$|)lio«1iioii 
Of ,11 tOBpoimi aid not ia&lMt d«vi3.oi^iat iiiitaat«iooii9ly 
tmt oont^ ^oA f^tlitv ttm •oaotist* flio dotiai«$tt«8it 
•tdfpoft at foryii^ dogrtto of diffortatiitloii oa^leot 
to tM tiat mi a^o* s^ya Ct975) luii alto Btstioiioa 
ti»t oppUofttios of m ootivt ms^im^n dooo not o«iio# 
liBKtaiftti iooth «• mmOA %% 1^ 0 oaof with ecastontloaal 
ittoootioidiOt ^oomiat tviit grorlli %M Ijitolyaa in tUt 
fOiffMtf oftot* fMo loto ijl^ oot mf ^o oeeomitot for tlio 
tint ifotidjria for tlio o^enKmt to difl^oo £PQV ttit 
o^faeo of t^o oeg to tlit i^tt of ootioiit (Hiaiifovaf 
1970^ ) «Bi faiftli«» ott tlio ^mt^mm o»* mJi *Off* 
of tho gatoao rigiiiatliii tlit ptogfowt of AotolopiiBt 
<mmm n 
s t r a i l A 1 T 
S tIM M A E f 
ls^«rta»t nielit in t%% Afpofioliiiioiil fmad» tmiSL^ism 
la * s^mt ps9gm»9 in e t i ^ ' l ^ $mmt ftstt* nmmm§ 
tilt m^mmis^ mi ofl«a iiBiwtiift «fplie*ti<»i of tkis* 
l)i»««i*«ftQtvisi Iiii«9tl9ii«i ^ii $0 tlk« fi»!iMiti<ai of 
uiia«8iimt}lt tffttlt «it wiMUfft nni i s i t^t mmixmmmt* 
VsAm %hm9 9imvm%mewB i% ^mmm pmrm^t^gf to tMivdli 
flit JizviRilt tiffiramt Hie* ««l>staiitii«t piroodst to 
play as Ij^ portaiit jpolt la i)«8t «tssgiii«t tyttnui* 
!rii««« empmrnA^ «if« laomi to ««»«• a«ppli«i«t«ti«* 
l«otliortootropie aai f0eft4o^ro|i|« tfftott btoldoo tholjr 
afplleftMIity as oyldidot* It vos« tb«f^ojfO,emtpipl«taft 
to otttljr tlM ofioidfil ftifonto of IH em&mm&9 m mamphtm 
«tit«ypiU«rf gtolhidoo p3a.^.tp.| %* It It lai luf^rlmt 
^•it of sim^liiBp ejfop IMM^ i« viii&f gi^ im la tk§ 
e^mtiry f^ i ts liiiFtt atimr* a&A ftia fualitioi* 
f^t ptmm^ liiffoitigatinii ««fo l i idt i i oXmii tlio 
1« triillttlaajrjr tottljafo m nggti to dotosi^t tho 
i^i«tiyt jpaait of ioo«g«if ooitaliillty of 
•o3.f wt aai laiqpoiwt |»irloi» 
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t»%timM Of mt&h ems§mm& && the dNraaeing 
• f t of iig8» 
?• B«l«3f«A t^toti of Ofleiiiil. tt«ftt»«itf 
4« ooinriiUtiO!! of ^ o^ n^ onul aotiiritf to oto 
and laiftot* 
flit ^rtttiltiettl oliiUfloit of t|»i^ ltJt»3>lA ofgo 
ffiiliotaatifitod in Q%«i«f lag %%% i»oti mMwmH o&iitf to 
in A n^nifti miA tjpostoa ogg ii^l^i tiit ittoiopi«it» 
fiio ir«riotloiii o t^getod iti %olb oftooi litvo tio«i ««iit;ioitt&» 
ThPt^Mimaj OfitiSai t^ l i i i o oni^iitiA to 
oHooot 10*f^U iilutlfin ItttiJPfia. fffcnai i to lOt^ lOO j ^ * 
Aoflc^t as ielfflttt avptiUNia %olt«r titas itliiiiol* Oitt of 
pmi9& 9t 5 wmimM9 mm oosoMarift mm apipy^^ato* 
Bis ^ oevpomas fii» 1^*109, Ro»to»9i08t 
if3k54«Ola» Al5»54if5t AI5»l5lfr a»i A1l*W5Sli WOINI 
toatoi imt ofiiMiaal aff^ta ta mw^ss^^smt^ i§ i» t2t 
t4i 0 ml$Q hmm ilA asfo in If tCly il»Oi 1QQ0 a»A 
10000 ppi aaiitioaa« flit ttol« witii O l ttitot ooai^ onsat 
liKf a rtftalai atpttita oQgr3r#itio& In att i t i tr witli tlit 
a^aaelag aft of agft* la gmmfta^ out aaA aiic iiomf oU 
// m ff 
tggs mm% a«»t »«ifitiv#« firi^iri hmt igga vtr t 
90i^a£»tivily 3.a«8 8tiiG«ptil»l» ^M» mm iseA six o^itjr 
iggs* flit w i i a ^ l M l i t j 4icil.iii«i sli«nay at 24 How 
ani fttrtli«r • gra^otl lii«ffMtivmi^a VKA dlisii??ta f«» 
A $ositi7« tfionrilAtiQit ia tl^t att ivi t f of al3l 
t&t 0i«qp0iBids ium %mm t!fm& vitli tht yifl* SM odsoiiil^^tioft* 
Th« 34)«tst Aost of 1 w» m m% hmas oM nggt IIAS sliomi 
itMHt§& Iwtttliiiig ftmmtigt Of fd*68t 25* 78* 24*99t 
d4#32* t f * ^ «iil iU$^ fet eOi[s>otiait as«f09« Ho*tO»3l0d> 
Ai1h3mimt At5*54855t A15*I54W ta^ At5-70055b, 
on (stt %mm oi^t liao flvin «s ijildMtod ItatodliMe 
p«feiBitago fOf tlitat toopmsMt* «• 79«|S| 9O«O0» 87«04t 
84*06t tf#«6 aflwl f3»f5f Jf«ip«etif«3.jr« 
uamig tbf six aOB^ oaiMlo t«ft«A lto»»tO«91^ 
aaB<»istf«t«a %fm l i l^i^t Ofioiial mattfitjr* b^o ialiilyitid 
hfttolilili fot m$ hmm oM i i ^ «•« 25*Tit 4!}*48» 62*1^i 
7$«i$ mA m^m f t r oMt f ^ i» i0» 1C3&, icm tiiA 10000 
pm* if^FiotiviOljr* Otliir to%poi»if in orAwf of ati^t 
w«rt AI5-546011, Al5-l4«5St I©*t05, A$l*?l4Tr ia i 
At9*700$3%« Hoviff«Pi ao luyisletA Alffarioioo Wftt eioivfoA 
liotirtitt tilt aotif itf of 6€»spoiiiia Al5*l4l01a mA Jtf9»|4d55« 
f!it pmfi^emmM of oosii^ oiitit 413*700|I9)» «io foovtot mmg 
l^t six o«ipoa3i^ 8* 
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i l ^ w«rt ttaat«i vitli 10 ani IfOOO ppt taa 48 1mm 
Iggs v i t l l too «iift lOyOOO $pi «»r oQ0|»(»aiA Efi»*1C^9l08 
m& H3-105* 
<%««rf atltmt « i t t iiito tilcin to 4BKt3^ «i^ « tl i* 
eoiff«(l.atldii ef OH eowpom^ •etlTlty to Of» cni ittjfv%« 
^•••fa iiQiiftiiet«i m tilt Salt lastt^ !««§«• Inaioatcd 
til* i>i«l«fie«l. ftdtivitjr of this «i»itfiiaA* a«fp&flt«ti«ti« 
&«tiet» ip«atatiiii i» iat«rsi<li«t«i of vtifflai emtigOfiM 
|>*t»till I t f f &• «ll4 $ll^« «l^« flfOaQ6«A Wltlt tilt 
tdiiisilitrsti(»i 9t i pil iost of lOOf |000« lOOQO «Kia 
100000 |)pi» fhiit • p t i i t i f t «i^3fi3«ticm in ^§ «etif It^r 
of this QmpomA in t>ol^  tlit ioiffmiio snA post tB j^^ jrooio 
stsfssvss ttrtatiUslita* 
OEAffM fXZ 
A O K S O f X t B C H » « S ' B S 
fUt wxliwir mm m imm^m%tStl% AiAit of 
gr«tit8a« to l>roft irflti:b l»l^ ftiiff INipuf^«it «f loologyf 
A«M*tlii All^arli for oiiottiiioi lutottst, v»iiiii1»X» 
fuiaimsot k^pfal suggtotioiio tint ionotjpttotif• 
QTitloiia %too»#oitl tk9 oOKi^ o &i tHio itnif« Ho 
«lio m^pwmsm Itio isA#»tiiiiott to ir* 3* i* siuomi 
Bito»oiogi3t (iMifiiroity of lliifiii?)^ igriotiitiivo 
EooiMUfoli st«tioiii i^ axpipivof #«if«r fot fttlm^lt 
mmm^iHm oai koin iatiriMit 4Ntelai tlitft iatooti-* 
gittioao* 
flit antlior ftotaioirlolgti iiit olaoiaro tti«iil» to 
fjrof« 3* ii« Al«ai» Boftftf BfUpiyftaMt of zoology* A*M,0,« 
Aligns m^ i»* n» %• mmm§ lolat Blriotoi«CRoo«««oli)f 
(tMir«iroity of Vitdpw)§ i^ionitiofo ^mmiefk Bimikimt 
iHa i^iimmt J^ oipiuf for pmmSMim ummamiF fioilit&to* 
flit loitiior i t ttioo tlwiikfiii to m* f*f*M<0mm&t 
caiiKlftt G f^taio c9i«Giio«i S|iitli«ilJi limhemtmift tl«3*B*A«f 
s^tofi l l t i f«s»A«t iar« f<if« iroli^ovtlif ai^itfiooif» 
stftvffir oiiiMioail 0o«pimr» CNiiifotiilt» t;.sa# «iiA H/S 
BP* R« KMS i»ti*f m^imit tmiiik$ svitsovloiii for 
# i i mm^f of ^ oo&ipoiaiiii* 
/ / $3 / / 
His 9$Mom9 thmaSm m* itlto dmt to nmmm 
li«B«ii« Bitttttrt Xlitii siiral M^ tA« i^md l« ?• siiafni 
t99 ht&p in s t f t t i s t l ^ «]iAlf«|i# §»ftt^ca tluualai 
art «l«ii dit« to nr* A«P* siiii^i Xtt^ * s«f • Mttimr 
<Kiit«tio1lo^st)f ir* V#lt*t« soliliiitt Sr* ^vt* Ttfratt 
MiMi«i*a 7iTmm Siagit H* £• IMHt ^.d^QntiH^ «iiA 
et)i«r QoUdiguti ait th% Aitvitttitairc tiPMr«li st«ti<m 
•Hi Biswrtttittt ^ zooldgfii A.II«T7,» Aiigiffiiwiio 
lii(lp«d in di?«p«« v«jrt« 
Xtat ^irt not t i l t l i f t i t t t t t KiitlKSif ttlQiovXtdgts 
« dti^ t to t t 0f p-atitnAt t t l i i t i r i f t W§m* S«|iat Kluai 
1 ^ ia«ral tttfpojft asiA t t tM^l i l f to tdditiootX 
j f t tptsi l l i iUl i i t t ^Viifim ^ i t«t t1^i t8« 
Ciftlt MolinHMd simi) 
(BXBtm fill 
H B I B R t H C f S 
1925 A »»tlioi Of ocisspitisg ttift iiff«e$iv«i«9« 
1968 Biff iai«pi«i% «f jr«iitta!iet lijr tli« tto^ ftdno 
liuivfini to imlvlii litft ottPlNypfl* 
1^1.^9 i«w« «iii Bfttitimfiiiiif t^O* 
19*^  Holi «i^«pii»oto «i'^ lnvMilIi &<a»eii» 
laisieo* 
I& liiotot Jf^isiio lOfaonoOf 0ikm^Mxst «»d 
Aotioa» •&« ^•^•i«ift« ii#i«ri»»» 119*l5t» 
Hiv Torlc t Aiiiiiido 141 pi^ * 
B«ill« §* 
1971 i^idlttrt to i^maf^m%9 otcrUont offfet of 
liiffMilt ti^ moRt MlJittioo la fiifpept l>3?aatl^ optf 
Boiii^o3.t ^*#* 
f9?S Ii@ki»^b«i mspmimm^^Lm mm %m AottimiiiiffiBt 
Ao la aott»on»lioto c^t« lot XtopiiOf toroo* 
Biai*Blol*Si^l» t4 i f^ 'lid* 
/ / «5 / / 
nmmf9$ f • i * 
Sfimdt 114 « ySt3»V^3* 
BQWirif w»s«» M.«St l*it» fbi^pfttst s»#« cftA tiibiSlff^.c* 
I9$6 O^tniit h(»?iis»« I i4tiiitilie$tic3ii <if an 
««tit« QO»poiB^  tern Bt3i8«i liif* 
Soit&ot 114 t 1C^M021« 
of lOt 11« i^t<)i^ tiia<iiffiaio «<;ld tttlliarl. m%m* 
M f t Soiiaetii 4 t nt>n3U 
BfOinii A#fcA. 
1958 fiit iftttMl djf Ssiiitieid* ]fi»litaao« in 
k^m* ?«ni<tld# Ris* 2 I if1»4i4* 
19$^ sittliaiiifli 0f ir««iiri»a»o« «i«lmtt Imiiiti*^ 
Ailiiii«Eiff tMtiigroS.^  $ t 901*521* 
1960 X«t)Qifatoj^  i to i i t t m tilt ^eadeitf of 
fistottf i a t t i t io i i i i to Hifftpwit otimif 
of tilt oifitdt^i!! fimit aotli* 
3*nm*m%ma* $9 t 4^M7t« 
// m if 
I f 63 Bit ftwiflttt ilNitiMi t f i f t i i t l io i^ t 9«0iit«fte«* 
Bttfiiitf ^•E* 
1968 |}iff^^pB«tli 111 9t9l «i»!^»oi (t»o parts) 1 
:D!&»iititid« 9«iitt«»iit «»& ti lt ittt«rt t f 
P i t t eoatfolt 
OtfttUt t * 
1912 *3iiittt spring* 
BtllXf I«H«f HtfHcPf B« ana fipftitt 1«1« 
t9iS !ait |Grr«iiit hw&sm* I7« sttrttelitBiittvir 
t f j ^ f o i l t iKisraiOttt iSiA tiitltgitft!! tttiiritjT 
t f tout of i t t i t o i t r t anA r^lattd tQng^oiaidt* 
M f t StiiAowi T t 1t9»13^# 
Batof l«R*t fv t t t f B*I« m& l^tim% ff# 
1917 f ht |«f «Eillt hipttBtt Y*sjnatlit^t t f t l i t 
^ioieio tiOfBent* 
^•Aaat«aiii«*Stt«i9 t S2i^*$294« 
I t i l i i r i f*M*f «f^ * a&i Sattlt^m* lt*o« 
1962 fvtintticai t f Ittsttt f i t f i f i l l t htnaimt liy t&t 
•lortiptriAiaii pataaitt gtitwft 
Satart 1f4 1 1153« 
/ / «7 / / 
f i lutt H*l« «zt& Saltllf Hell* 
1977 I«b03pat(»^ waXtiftficsi ^ fH*$040 agftlsst tilt 
1944 f^t lioifaeiiil. ateliiffilm ef laiftftl nc^tlxig mA 
^#i»#l*o*S«i*f0lBy» iatiif#Sti*l?#« • 477'»5l^ # 
1975 l^ftett ^t tmmlX% hmmm§ wiMsim m i»li« 
1958 O9eiisr«ii0« of «i^ii1»ii6ii witli |«fiiiU« 
S0liiie« 138 t $44* 
19<S1 flit eoatint 9i $wimi%M hmttm^ rnnSL UflA 
i s XipidoptttiFa. t fcsQil 4ifftriniiMi 90BL 
(ligi*00«9*l^d<»o»iit#l* 1 I 459«'472* 
&i&i»g!iiB» o*f • astt l^ttdftfiikllff f» 
1927 x«boj[»t«pjr and tUiU mmmiMmt9 m tiia Hi* 
Of ?i5 dliiiitro»e*orotol m^ tlit mm.m salt 
^•AittSoi* 17 t 1la<»180. 
if mil 
197S £«rv«3. aiftaiopiMii t^ ^ULfRftni ^ms&X% %mBamM 
«isftXoi«« ^Mtsmt t f 4i i t «f tilt IiMiair 
fflilk mm Hnf* i S i l i l JlSlffik* 
Xivljtoii* f« sad Sil»ieiiftit> ?* 
19S9 Hftolirtl* i«f iiiia*«liaft v^n Iiiv4ai3. imemmm^ 
I«iijiii# f * mk Mfttolliif S« 
197! ff f fott of oli«N»if«9l3L«iil» OB tippoduetift 
Stiff ant ani faftHr^ N i^gittiit In Ist t t t t t 
l» st«pilitf i»»ia«|f!«• |«if xxuitef oontjroi 
kXmUM "mmm Aiiii»y*3ii*iSi/4i» fiiicmii* 
1944 tl^ir Ki&tti^tliiflai imi tcixitilif tixtotag von 
SAtujpUi^ iBi m i ftiiiiii tinf^ttitdtiitt 
lattfttctfittetiiidiia stoffin* 
Hilv.aiiiii*A9l;«« t t f i9t*tl«l« 
l4i»i 4r«B«» K)taii» o» MKAflllitaHif o«i« 
19S6 3|atiittit «f « mt t f la i vitli mg^ Jut «yii« 
{lOfWlIf HMfftiVitjT* 
/ / i f / / 
mmmtt f • fSliJMii K* asii tmi^m$ 7« 
#«fifejrjr(»l«f2i^ *i^ jrs>ti« to i 25*51 • 
mmwtf F*» sliOfti K* aai lmo&tk§ ?« 
I7«ttuf« m$ I 3 f f *^» 
If to istu^il taA tfiiliktlid MKlwpiidit «ritli iiii*et 
hon&<«» letiirltf* 10* I iistlioi of &msmX%^ 
«^f9QO*Blt<»H»l» <| I 106«^ 7fO« 
i^t^ WitmtB of ft J«f «i^l# hofsent «sft3L«gttt m 
Aot«««it*^obifioiatv«$7 t f*12» 
//to// 
i f? f $li« ofit iAi^ miA «t«?JPUmf « f t te t i of 
jttf i&^dt ^ ti lt ooiUiii »etk gyfti* f o a i ^ t i ^ 
l^iiWK -Ji^idyiiia^ Cfli^CTWililii dOBif»li<i»)* 
tfSf Mqitl4«»8d]lii tloTMRt^rai^le f^oetHmm for 
smtioit* 
I,«I. ant B«jr«tt«t tf» 
196$ Jk Hi^f pii«ili«l |ittpafiiti<»i «f Jof «Eiii« 
lioiraottt H?^ tlui t i l l : mmUf ]^ yi^ etiltftyft> 
/ / 71 / / 
BlntUiiy on luittldjsg of ttO«%iiit<» igg* 
J*Fo<»i*|!ttlM»i»l* 69 I 655*^98* 
irovttie* T*jr.A* 
1969 »Qirpliologlo«X «ii«i3rtit of tlit offoot* of 
|«f viUo hoTBOiio usiilesuov «itd ottMir 
a(Hppliag«ittioaX3# aotlvo arabttaaoi* m 
suDitanooi on oiibcriMi of Sf^o^Offfgffit 
^jgaria (For«)eol«)» 
j.7»ibryol,f*fp»M0rph»21 i 1-21 • 
0'Bi»l«ii> H«]>. and Snltlit lUB* 
1961 !]?lio tiq t^akt audi sttilioUM of punitliloii hf 
insoet ogg8# 
J^ *l^ ooii«7totOBOl« $4 t 187*191 • 
IPftlloo, F»H., l>iftolirort!iif F«?« m(L Umm» J*«r. 
1976 Not OX aontOTpinoiA inooot gipevtli jroguXotoro* 
ir«Acrlo«Food Choi* 24 i 218»221* 
Pfaiiff«a.4«rt 0$ 
1952 Dttvid)dtmfipb79ioXo«io ^ii^ Inoiktan* 
aooot ittA ?«H{igf litlpilc 572 pp$ 
1942 mitiir«iiolitiiiftB wm li1aii«kliaiiq^lij«ioi<^i« 
p^nlisis^af Sit f ftolM«0ll;« §all«ria 
1951 lf^«r di« l«ii^ lci«(if a«f iatik:liBaiit«iB0vpli9«« 
7irii*difatieli» Sdel.»f t i * (fililiilAfiiavf&) • 
19^ M i utttaorp^fMit i«r I i f i iof tiaptii in 
2i^t*lii!PiAcipttif« 2 t 10S*119* 
I«liiAlmif«iif k* 
1970 Udoleliig Of gib!»i'^tl« 4ivtl^«ia% In tli* 
(liifiaoptiaMi t f<i9r^rl9iaAt)t liy sost eoerpmrnit 
urith j ^ i » U « ti9£B«iM #tt i f itjr« 
1975 Ofieidltti i ^ i 9 t i ia tlit mUX% f ia t v t t f i i 
?i»80agt l ^ l l l t «t ft tlStllftiO ttOftldfll* 
0aii*BgitQBQil* 105 I ^ t * !^4* 
// n ti 
1$$9 3hmmiil9 %mmm9 i^fliestlm to li«iipt«riA 
i l^ i t S^lajrti • f f tdti en i^9m%m1g9fmim 
AH«r*sooi* 9 I 1120* 
197^ f^«f«titiQii 0f attttsflrpiocli by m^^ ftinjpt #f 
Soimei 167 t t87*2^* 
1970b fff«eti of {Jut ooiit lii^ nioiio <»i tHo pyepfWKii^ 
of pootiiil^ ri^ cmlo Hot^$it«ftt 1^ oggo of tlit 
oilHrWt yy^ioi^ffil S l S l i ^ -
1971 iTitf tallo hoxaoao ooi lasitot irib«70tiiiooli« 
8ltt*Soiiri^i liito*ol.«0Mr*44 f f77*18i« 
i iMifovit 3^ «M* 
1972 ^f^iB^o hovaaat m& inotot vi^jnmio 
ioriloiaAt I Ito potitttloi to l t • • «ft 
Ofioidt* 
/ / 74 / / 
tm t6B9^ ifmmiU nmmmmt dtfttiitw «it 
i97t lNi3jirid tffcet* of lnvisiilt li^ra«i« m 
odrpttt «31fttisEi* 
RiMifivftf %*M* mA Villiaast C«l« 
$917 flii ttf•«% of lofiniii tiojiBOiit •iit3.«gii8t 
m ^9 m^vfoaio tttildpiiiit of «il!Qv«pii« 
19$9 Itolfttion «aA Mologioal pjfopivtift of tbt 
|tif inlit iio»ion«» 
i*tmm% Pliyiietl* t5 t ?79*^f« 
1968 flit oliiBiifllxf' iii4 biology of |itf «dl« 
iUiii»*0liiM» 79 t I9d»191« 
/ / T5 / / 
nmmadSf B** Blmm^ K» m€ Bmm.9 f* 
t967 tmmU%Q>tim of « Qm^mmM vit i i pr«ioime«d 
lovi i i i l t !ica»i(Wit ttQtivitjr* 
19$4 lffa<rl «f instofioiics m t&« iigi of 
nayi In Bi^t fOfk^nniiiiff mbituMiis sit 
g«S«ttirfQa?teb 1$ 1) I m^4* 
In ©fiiftaotR wM ottitv HiffftiliVAtM* 
Blia.Bsai. lis I $^55f. 
SlUVKif E* 
19$2 ^ t ^ ic i l l t lioraciii i H ^ tfftot of fttty 
fttiti, fftttr itliolidlti «aA omit <itli«« 
sXiMit l^ »f RiMSidef K« till, Bmm^ f» 
t9$l ]li1i»^ Mti i3«tlittie mt«ri«lt witli Siuitrl 
It^ mdiit tttivitir* 2*4i3f iAilt h«eaQii« aotivUi' 
of fiiNi AiriiFttif«i of f«nittfnio 9mU$ 
U^Um^iX* 1|i t 91»9I« 
ami 
1974 imtmt %m9mm ant Bi««»»l«iiitf* 
Sl«Mli I«f Sll^f H* iOli S«stm« ?• 
liciX«Bi^.1|4 t m^'ISS* 
19$5 I ^ « B U . « te^»<m« 8t%ivlt7 f«ar ^% ^m 
tiP99«Siita««i«Soi«traA« % I 411*4f4 
sliiHtt S« tut WillljiaSf 0*lt 
SldltUt 1 *R* w^ Sii3leitli» B«B* 
1f^ fit* «•• «i4 aetioii df ofi@ia«»« 
i^ inii«H«f«mtoni»lb« 11 t f5l«>|$i« 
19$$ l»#^ml iefftcrt* ^ •|al!iffli« |«vffall« liQ s^tm* 
m Iaff«t of lit* iriUttv f«ftr tto«%iiit9t 
Soiittdo 154 t 1O4>*1044« 
/ / ?r // 
t9T6 i«fBc»ifti <}(»itvo:i of iiistet f••%• I 
i$7$ lBifm%» of • Juvifiilt boxttflttt «iia3Ldfiit m 
tttH^aia tmpm%a of tlit U o U ^ of f»me^»xm, 
fmmP>^ If orif* 
P«oot»if»AO«4l«S«i*ll|]0CAi 44CB)t I & XI t 
197$ I»»j^ iroirtii vopOfttox* with Imo&ilo 
hosomo aetititj* 
l^ s»ii*Rifr«%toai^ * 20 t 4I7*4$0* 
f«tt«rtfii^» f*t §iaiii|^iiS!t C»T» «ttA MoeariOt H«M« 
19a$ s-^i«o m Qontaot loiiotiQiaii* IIX* A 
tmatitttivf «EiBlit«tion of tHo laototii^dai 
«(Oti<)ii of tUt oltli8f«»fiiitsfG*« •&€ liiriroiii 
4«i^vAtif •• of l»«u«it 9M m^htludiaii* 
Wille«r* f •?« 
1979 Ktiioiii %mm li««llt t cosqpoatio vitli |ixf tii i lt 
liO]»Qiit dotifity (lufogoi^) «i 90t«eiti«l. 
^«f0Oti«latoiiol#i$ t 30i»53f 
//ta// 
1970 Siatlttllt $mmit% h^mmn •• pt^Mtiai 
tf71 6i»$arativ# |itv«siit hmmmm iiotiYitar of 
19|i ffeiit fnttlon 0f tli« oovpiw ftllatin In tli« 
gtcMtli una ripNiltoetioii of R,^ «>lglui- fi»^^;ii^< 
q^ Uft«jr«K|crjK»ao*So^  79 t 9l»lt1* 
1914 fli« $luriiol«i2r of Ittstot Xf^uBoi^tiis* 
wlinPt«Mravtfei f»B# 
19Si SMf sttnodf f0t ftstifiai iie^atti ^ tlit 
19i9 C^ioieii •tmettttift m^ $mmi$l9 hwmm% 
fijfCidUbetti* 
#«f»8i9t fiijrsiolt I I t 7!l«f4« 
// n it 
QUA i^ f^thoradio ^ftaS M in inAoeviiit 
m«a*Blll3.«f »0dt Bolt 109 t 120*158* 
1956 lUi juViBili hQ!fiB«»t of iaftottt 
l i t i r t 178 i 213»21S« 
^ tht d«fpi»m allAta of tbt ftA«ilt oootopia 
Biol»Biil*tOod8 Heat 11$ I 525«998* 
1§fi7 fl)i»li fiit«£«tiOii ptstioidift 
Sei«itifle lanrieatt 217 i 15»17* 
f aiinat* 0*1« 
1970 ttemms£L laitisraetiOBS I t ^ t m pimti i» l 
CSIM t^ool* 109;»152» 
f i l l i iWi C*I* flAl I * J«H. 
196$ ^ t |«f tnlXt hovaoat* IT* It t m^xm^Xm.% 
mwKs 9sA pttcifiGttion* 
^•liiitet Bhjrsiol* 11 t 569»S80« 
f i i l l t i H i t 0 * 1 * * ym^^mUt I*7« AHA Ful i t f J»f. 
aaa «>tli«r wiwaaliaii ©i!»aa»# 
lit i i jet t85 t 405# 
197@ t t f t r t t i aoticm of Juvtnilt li(»pa«»f« 
latujpt 22S t 8f*83 
197 f A f i « l i foptilfttiQii of t}02.3jr«nui ip t t i i t rnt 
to ii«th3rl pa^ftthioii* 
i,imm*'mimm,S$ t 7fl»7M* 
Wjfil^tt ^tf* sasA Bsuerl«i Hi I** 
1976 Ofioiflti af t i f i ty «f t&«a^i« Hi|»«NI fI-4040 
in stsHt f ly SKA iKiamlly «f l i r vmrfatt 
«^l*oQ!i«fiitQBKa« €9 I 72!8«»750» 
1976 lafttet ftovtli rigttlKlttro A19*Sit@l« 
Bi«iQgi«ftl a t t i f i f f agaiiist S^ oaggora 
ffltjU^oitiyis ia€ la«i^ i^  Aisiaa i^ea aaii i ta 
fflifiiromiestai staMlity* 
#«fe3&*tat<»ialt $9 1 *B*^* 
